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Paradox: 
the top-rated 
relational — 
database - 
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Paradox: 


Paradox automatically 
updates your data and 
lets you control access 
te information 

In ““Co-Edit’’ mode, changes 
made by anyone are automati- 
cally updated to everyone. You 
can pre-set a ’Screen-Refresh”’ 
interval to occur anywhere 
from 1-second to 1-hour intcr- 
vals. (If you don’t make a pre- 
set choice, Paradox automati- 
cally updates every 3 seconds 
so that your screen always 
shows you updatcd data). 

While Paradox 2.0 lets 
everyone share and update 
information simultaneously, 
you can configure it to keep 
secrets secret. 

You can restrict others’ rights 
in a variety of ways with safe- 
guards protecting confidential 
files and/or giving someone 
“Read Only” rights which is 
to allow “View.” but prevent 
“Change."’ The Paradox tech- 
nique—automatic file and 
record locking—ensures data 
accuracy and integrity in any 
multiuser environment. 


For a brochure or 
the dealer nearest you 
call (800) 543-7543 


PARADOX 


A Borland Company 





the new 
corporate standard 


66 With Version 2.0, 
Paradox becomes a sophis- 
ticated multiuser product 
that boasts an impressive 
selection of data-protection 
features and password- 
security levels 

Rusel DeMaria, 

PC Week 99 


Get serious support for 
serious Paradox applica- 
tion programming 

When you subscribe to the 
Paradox Developer's Resource 
Program (PDRP), you get all the 
resources and support you need 
for sophisticated Paradox appli- 
cation development: unlimited 
access to our toll-free PAL 
programmers support line; the 
Paradox Developer's Toolkit; a 
subscription to Turbo Technix, 
Borland’s bi-monthly technical 
magazine; and a 20% discount 
on the Paradox User's Journal 
published by the Cobb Group. 

Call our Customer Service 
Department at (408) 438-8400 
for your free PDRP information 
kit with all the details. 
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Consider this: How many 
Pixie menu selections does it 
take to create a complete bar 
chart — with annotation, axes, 
title, and legend? Just one. 
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are needed to change the bar cel Ad | , 
values? Add to the title? Fe Ba = son Gn, me CAD 
Change the axis scaling? 
Add more bars? Would you 


believe... none. 
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Zenographics introduces Pixie, a new charting and drawing program with the 
simplest, most obvious user interface yet devised for presentation graphics. 


In technical terms, it’s called direct manipulation. To you, it means instant learning 
— and because it’s so visual, Pixie is one program you’ll never forget how to use. 


Based on Microsoft® Windows, we think Pixie is the best example yet, in any 
software category, of the power of the graphical user interface. 
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Simply 


Beautiful 





Deep down, you know why you invest in graphics: you want to look good. 
You want to impress, to entertain, to inform, to sell. 


Pixie can make you look good. Just because it’s simple doesn’t mean it 
isn’t beautiful — great color, shaded backgrounds, clean typefaces, drop 
shadows, 3-D effects, and more. 


~~ o ; wm Take a look at the slide on the left. Does it look 
IW) lex A = like it could be created by a graphics amateur? In 
10 minutes? With a $195 graphics package? 


Thousands of Pixie users worldwide are making 
this very image: it’s Lesson 3 (just six pages) in 
the Pixie manual! 


Pixie is Zenographics’ newest winner. It 
connects beautifully with our flagship product 
Mirage — the PC-based tool of choice for 
graphics professionals. Through Mirage, the 

’ 1986 NCGA Shootout winner, Pixie gains access 
} Grapes CAD/CAM/CAE Other to the best and most complete output device 
drivers, and to the artistic expertise of thousands 
of Mirage power-users worldwide. 
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Harvard | Freelance 

Graphics Plus : 
Graphical user Yes 
intertece? (MS Windows) 
User interface Direct Fill-in Fii-in 
technique manipulation forms. forms 
Editing preserved Yes ———_— 
if chart changes? -e——_— 
Screen Fonts Windows, Helv, Ba Bn, 

Bitstream, Mirage 1 hardware font ‘ ; 
3 19752 MacArthur Blvd. 
per image {wince lant) (714) 851-6352 « TLX 883006 
eoheated with Yes (Mirage) 
jessional systems? 


For dealer locations or 
product information, call For credit card orde 
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Get Your 
Disks Moving! 


oak 


giem 
pacererator 


“In addition to being one of the 
fastest disk-ceching programs 
evaileble, Veache is also an all- 
eround performence booster." 
Jetf Holtzman, PC Resource 


Fast - increase your effective 
Pprogrem speed up to 10 timesi 
Date that has been reed from 
your hard disk is retained in your 
computer's fast internal memory 
for super fast access the next 
time you need it. 


Now Faster! - use the new De- 
ferred Write option to cache disk 
writes, for even faster processing. 


Safe - use the Write Through 
option for maximum safety from 
system failures and power 
glitches. 


Adaptable - use up to 15 mege- 
bytes of extended or expanded 
memory, or up to haifa megebyte 
of standard memory. Cache mui- 
tipie hard disks using standerd 
BIOS interface or software driver. 


Easy - instelis with one statement; 
requires no modification of your 
existing progrems; transparent 
to ail normai programs. 


Compatible - even with AutoCAD, 
removable medie drives, disk par- 
titioning software. .. 


Includes - Vkette diskette ecceier- 
ator, Vscreen mono acceieretor, 
Vkeyrate keyboerd ecceleretor. 


Don't wait any ionger! Cail toi! 
free today and get your disks 
moving with Veachei 

$3 ahipping/nandling 


$59.95 CA add 6.5% sales tax 
GOLDEN BOW SYSTEMS 


_. £8} 2870 Fitth Avenue 
WAL Suite 201 
j San Diego, CA92103 
Tk 800/284-3269 


Vcacha oparatea with DOS aystams Veache isa 
tradamark of Goldan Bow Systams AutoCADia 
a tradamark of Autodesk inc. DDS is a tradamark 
of Microsoft Corp. and international Business 
Machines Corp. 


* 








. CIRCLE 369 ON READER SERVICE CARD 


me 


| guru Frank J. Derfler, 








WHAT’S INSIDE 


The connection start- 
ed more than 2/4 
years ago with a sing- 
ing telegram. 

In that tuneful mis- 
sive, connectivity 


Jr., expressed a desire 
to help PC Magazine 
spread the gospel of 
connectivity. The re- 
sult was Derfler’s en- 
ergetic involvement 
in PC Magazine’s 
long-running and suc- 
cessful series of LAN 
hardware and soft- 
ware reviews. 

Since its inception 
in November of 1986, 
the series has covered 
everything from media-sharing and zero- | 
slot LANs to LANstations and data PBX 
systems. And the success of this series has 
led us to beef up coverage of connectivity 
issues. PC Magazine is pleased to an- 
nounce the inauguration of e new branch 
of the PC Labs dedicated to evaluating 
LAN, micro-to-mainframe, PC-to-Mac, 
and other workgroup computing systems. 
In order to head up the new LAN Lab, 
Derfler will discontinue his part-time con- 
tributing editor status and lead this effort 
ona full-time basis. 

To test-drive the new Lab, we used it to 
evaluate a whole issue’s worth of LAN 
software. Though hardware was once the 
area of hottest growth in the LAN market, 
expansion in that sector has slowed, leav- 
ing software developers to take up the 
slack. Increasingly, vendors such as No- 
vell, 3Com, and Banyan are porting high- 
end capabilities, such as sophisticated 
troubleshooting tools and system fault tol- 
erance, to PC-based LAN operating sys- | 
tems. In ‘‘A Field Guide to LAN Operat- 
ing Systems’’ we review these and other 
available LAN operating systems. 


Making Connections: Frank J. Derfler, Jr., joins the staff of PC 
Magazine as its full-time connectivity editor. 





Recently, LANs have also begun to at- 
tract specialized software that exploits the 
ability to tie PCs together into work- 
groups. Usually having an e-mail package 
at their core, products such as Higgins and 
The Coordinator are unique to LANs and 
help workgroups better manage their work 
flow and scheduling. We review these pro- 
grams in ‘‘Workgroup Productivity Boost- 
ers.”” 

To a LAN user, the ideal network is 
completely invisible. He should simply 
use the services of the network as if they 
were available from his desktop PC. The 
network administrator is the person who 
makes that happen. The final category of 
product, reviewed in ** Administrative Re- 
lief for LAN Managers,”’ consists of spe- 
cial tools to help the administrator find and 
solve problems. 

This issue marks one other turning 
point. Associate editor Cheryl J. Gold- 
berg, who managed and edited the first 
LAN issue, many subsequent articles in 
the series, and this issue, will be leaving 
PC Magazine to help Ziff-Davis start up its 
new PC Computing magazine. PU) 
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The new 
8-page/minute 
QMS-PS 800 II 
laser printer 


31987 Laser Connection. 


he PostScript laser printer sure to get 


high ratings at its network debut. 


The QMS-PS' 800 II is an 8-page-per-minute 
laser printer that combines the desktop pub- 
lishing power of Adobe PostScript’ with the 
superior printer technology of QMS, a leader 
in printer technology for 10 years. Excep- 
tional paper handling, faster processing 
speed and a Canon’ CX" print engine with 
10,000-page-per-month duty cycle give QMS- 
PS 800 lI the versatility you need on your 
PC network. 


Anetwork sensation QMS-PS 800 II holds 
500 pages, so operators aren't constantly 
refilling depleted paper trays. Users can even 
designate automatic switching between the 
two trays for doing letterhead/second page 
printing. Select faceup or facedown collation. 
And manually feed odd-sized paper stock. 

With QMS ASAP" (Advanced System 
Architecture for PostScript) proprietary tech- 
nology, QMS-PS 800 II delivers outstanding 
performance. In fact, the more complex the 
page, the more it outperforms other Post- 
Script printers. Two megabytes of memory, 
expandable to three megabytes, also add to 
the overall page processing speed when you 
are creating complex documents. 


Type casting The QMS-PS 800 Il comes 
with 35 resident typefaces (you can download 
more if you like). PostScript allows you to scale 
type to virtually any size, from minuscule to 
mammoth. PostScript also enables you to de- 
sign, and redesign, your documents with exact- 
ing detail. You have total control over the final 
appearance of documents, with the ability to 
place text and graphics anywhere on the page. 
{n short, you get the complete desktop publishing 
power that only PostScript can give you. 


Critical acclaim The QMS-PS 800 11 is 
certain to receive rave reviews on your net- 
work. And for a single-user set-up, there's the 
QMS-PS 810 laser printer. For a demonstra- 
tion of either, call 1-800-523-2696 for the loca- 
tion of the Laser Connection dealer nearest 
you. And be sure to ask for The Sourcebook™ 

- our exclusive catalog filled with the latest 
laser printer products and enhancements. 


\e LASGR 
CONNECTION 


A QMS Company 


The following are trademarks of their respective c porate ee QMS-PS, ASAP, 
Laser Connectiun of QMS, Inc PostScript of Adabe Systems, Inc Canon, Canon 
CXD of Canon, U.S.A. 
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CONNECTIVITY 

Software: Connectivity’s 
New Frontier 

Frank J. Derfler, Jr.iTo 
propel LAN users and 
administrators to the next 
higher level of productivity, PC 
Magazine devotes an entire 
issue to the software side of 
























| Application software Workstation 
(DBMS, WP, etc.) 
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interrupt 21h 
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The software/hardware synergy in workgroup computing, page 117. 








COVER STORY 


Networking Acronyms 

and Buzzwords 

Frank J. Derfler, Jr4 
LANspeak doesn't have to 
hinder you as you struggle to 
set up a network or manage an 
existing one. This initiation 
into the exotica of LAN jargon 
will make you more efficient 
by helping you gain fluency in 
the common language of 


A Field Guide to LAN 
Operating Systems 

Frank J. Derfler, Jr. With 
their multiuser and 
multitasking architecture, 
LAN operating systems are the 
key to accelerated network 
performance. The PC Labs 
benchmark tests of 13 LAN 
operating systems will help you 
choose which product 
optimizes which 


application..............06++ II 








A Decision Guide for 
Networking Software...... 120 





Summary of Features 


Mabie ercceeereer cette cs cl 2O 
Benchmark Tests... 136 


Cover Photograph: 
Roberto Brosan 





Workgroup Productivity 
Boosters 


Frank J. Derfler, Jr./ Not 
every product that runs on a 


| LAN is configured to rua 


optimally as networking 
software. We review 17 that 
are, awarding the Editor’s 
Choice to three products that 
offer top-quality calendaring, 
electronic mail, and integrated 
desktop utilities ............ 195 





Administrative Relief for 
LAN Managers 

Frank J. Derfler, Jr./ Eight 
software products for network 
managers pick up where 
network operating systems 
leave off, furnishing 
specialized administrative 
means for coordinating and 
auditing the activities of 
multiple users ...........00. 247 





EDITORIAL PRODUCT 
INDEX 

A complete list of products 
reviewed in this issue, plus a 
quick reference to utilities, 
programs, and tips in the 
Productivity section........ 430 





Utilities for LAN 


managemen! track data 
flow and more, page 247. 
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FIRST LOOKS 


Hands On: 

e Three new Dell machines 
offer speed, performance, and 
aggressive prices 

e 386 version of Paradox 

e GrandView brings a new 
view to outlining software 

e A fast 386 from Everex 

e CAESAR 386Il: the first- 
production 25-MHz 386 PC 

e Pixie. Full-featured 
graphics, reasonable price 

e Time Line upgrade adds 
outlining feature 

e DesignCAD goes 3-D 

e New on the Market: 
Tapestry If networking, 
Orchid’s 8MB RAMQuest 
memory board. 

e Pipeline: 

The latest software best-seller 
list, plus Sun’s microcomputer 
strategy 


AFTER HOURS 


Encounters of the On-line 
Kind: Meet new people, make 
new friends with CB 
simulators on CompuServe, 
GEnie, and The Source. We 
tell you where the action is. 
Seeing Stars on 
CompuServe: Astroforum 
brings the world of astronomy 
tOOURPC. Seinetesceneeses 








POWER PROGRAMMING 


PRODUCTIVITY 


PC LAB NOTES 
Advanced Graphics in BASIC 


Ethan Winer and Brian Giedt/ Produce attention-getting 
animation and tiling using Turbo Basic and QuickBASIC . 279 


UTILITIES 


COMPARE Simplifies File Matchups 


FREE 


OGRAM 


Michael J. Mefford! COMPARE takes the time and tedium out 


of finding differences between two versions of a file 


297 
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ENVIRONMENTS 

IBM’s OS/2 Programming 
Tools 

Charles Petzold! 1BM’s poor 
documentation and 
programming tools may 
hamper OS/2’s success .... 321 





Converting ASCII Time and 
Date Strings 

Ray Duncan/ Here are two 
MASM routines that let you 
convert ASCII time or date 
strings into binary 





SPREADSHEET CLINIC 
Douglas Cobb and Steven 
Cobb/ Using the same macros 
in different worksheets with 
Symphony; converting numeric 
test scores to letter grades . 349 








The universe on-screen: pictures of space from CompuServe, page 440. 








USER-TO-USER 

Paul Somersoni Save time and 
paper by controlling the Shift- 
PrtSc key combination and 
printing only the portion of the 
353 


POWER USER 

Craig L. Stark/ Emulating 
WordStar commands more 
efficiently; editing multiple 
records in dBASE; 
microspacing with WP .... 361 


LANGUAGES 

Robert L. Hummeil/ Simulating 
structured function returns in 
Turbo Pascal; speeding up 
point-plotting with 
EGA_GRAPHICS, 
minimizing BASIC’s 
cumulative calculation 

SUNOS 


PC TUTOR 

Robert L. Hummel/ Coping 
with the wear and tear of the 
power on/off cycle; making 
newer ATs boot up with 
NumLock off and cursor keys 
workin: 377 





CONNECTIVITY CLINIC 
Frank J. Derfler, JrJ/ 
Increasing performance on 
peer-to-peer networks while 
keeping them cost-effective 
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Mitt Jones! Intelligent devices 
that ease the frustration of 
sharing one printer over a 
distance of up to 100 feet, and 
surface analysis programs that 
find problem areas on your hard 
(cl ae a ACER al 
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Repent! The End Is 








JIM SEYMOUR 
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for Cooperation 
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CD-ROM 1988: Déja Vu All 
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Sharpen Your PC Skills and 
Build a Great Software Collection 


ONLY $6.65! 
Monthly Software for 
your IBM PC™ or 
Compatible Computer. 









Learn From the Experts 


Draw on the vast experience of 
our editors to provide you with 
carefully selected software 

you can use each month, from 
spreadsheets to role-playing = 
games, from telecommunications to“ 
accounting to recipe programs. With 
easy-to-use documentation, you will 
master each new application with 
confidence and ease. 


Become Experienced Inexpensively 


Reviewers Love BIG BLUE DISK! 


“.. Big Blue Disk offers games, educational programs, product 
reviews, programming utilities, and even commercial 
programs, We had more fun than an ant at a picnic, and we're 
going to subscribe!, . .RATING: BI Value for Money” 
ireiteletsietovs s. viesslefaleciosletatelstareiteltiers:#.n:s'e'e rerertter FAMILY COMPUTING 


“.. Big Blue Disk ts really a big bargain since you get a lot of 
different things for a reasonable price. . Software for the whole 
family for one low price is something you just can’t beat.” 

Artetererstetetedepertcs sisfetits cietersts’« 76 cele 1001 NEWS FOR TANDY 1000 USERS 


Contents of Issue #17 





¢ Casino Craps Vegas-style dice 


game. 

¢ Puzzle 15 Slide-the-tiles puzzler. 

¢ Label Printer Keep your address 
book on file. 

¢ Alfredo’s Hulking Hubris 
Comedy digital animated cartoon. 


Without investing a fortune, BIG BLUE DISK will help you to see why * Print Shop™ Images For use with 
your PC is the most versatile and powerful tool you own. You will Brgderbund's® popular program. 
know more about your PC, its capabilities, and software for it, than * A Pair of Sorts Compare 2 popular 
you would have thought possible. At $6.65 a month, BIG BLUE DISK sorting algorithms in action. 


is the best value in software today. 


Try our Monthly Software for Three Months 


Every month your postman will bring you the latest issue of 


BIG BLUE DISK, contained on two unprotected 360K 51” diskettes, or 
one unprotected 720K 3¥2” diskette, whichever you prefer. Each 
issue is chock-full of great software, including utilities, games, home 
and business applications, and educational programs. Order now 
and you will receive the “Best of BIG BLUE DISK” absolutely free. 


Avatlabfe al Waldenbooks, 8. Dalion Booksellers, and fine bookstores everywhere (cover price $9.95) Apple IT and Commodore 64/128 versions also avatlable. 


1AM PC és @ trademark of International Business Machines. 


FREE the “Best of BIG BLUE DISK” —a collection 
of nine of the best programs from recent 
issues — when you order the next three issues of BIG 


BLUE DISK for your IBM PC or compatible computer. 
Contents are as follows: 


Calc-Man Political Preference 
SuperDots Laser Show 
Loan Amortization DOS Command History 
Disk Indexer (Kramden Utility #1) 
Family Tree The “COLOR” Command 
Your Satisfaction Guaranteed 


If you are not satisfied with your purchase for any reason, 
feturn your first issue for a full $19.95 refund. The “Best 
of BIG BLUE DISK” is yours to keep. You can’t lose. 


* Diskette Cookbook Includes 
Cajun recipes from Louisiana. 





Ye i] Please rush my free “Best of BIG BLUE DISK” and 
es! start my 3 month subscription to BIG BLUE DISK 
for my IBM PC or compatible computer for only $19.95 postage 
paid. I understand that this is a trial subscription and that I 
am under no obligation to continue beyond three months. 
(Overseas $27.95) 

C1BIG BLUE DISK™ for IBM PC and compatibles. (51%” disk) 

OBIG BLUE DISK™ for IBM PC and compatibles (3¥2” disk) 





= SSS EES 
Address. 
dt CC State, Zip. 
Telephone. 
C] VISA/MC (AmEx (J Payment Enclosed 


Exp. Date. 


Card oe eee 
Call Toll Free 1-800-831-2694 
Louisiana residents include 4% sales tax PMO68 
SOFTDISK ¢ P.O. Box 30008 « Shreveport, LA 71130-0008 


CIRCLE 197 ON READER SERVICE CARD 


“The Breakthru 286 performed flawlessly with every appli- 
ution we handed it, inchuding copy-protected progmms and 


*\..the Breukthru 286 was the ond of choice.” 
PC BusinesSaftwarevew (Rated #1) 


Think You Need an AT? 


“\..Breakthru 286 is a good value and a quality product tacked 
by effective support.” 


“The PCSG Breakthru 286 achieved the best performance 
results of the caching boands tested.” 
‘led Mirecki, PC Tech Journal (Rated #1) 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 
Accelerator Cards: Speed and Value 


Speed figures are consolidaied results trom 10 tests of 
Accelerator Boards Special Report, 


(See 
O Microsoft Mach 10 $395 
0 Univation Dream Board = $512 
0 Orchid Turbo EGA $945 
1 ST&D Standard 286 $995 
O Classic Speedpack $995 
0 Orchid PC-Turbo 286e — $1,195 
© Breakthru 266-12 $595 
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Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


Weare excited about our three speedup 
ucts. You probably know about our 
ightning disk access speedup software 
that was awarded PC Magazine's Best of 


1986 award (see box). After the smashing 
success of Lightning, in late ‘86, we 










“Lightning 's almost mandatory...” - 
Steve Manes, PC Magazine 
Best of 88 review 

Loads with the OOS - always ready as a background 
program to accelerate disk access. You do nothing 
- everything is automatic. Programs that frequently ac- 
Cess the disk (hard of floppy) are made instantly up 
to 2 to 4 times faster Uses a principle greatly enhanced 
from mainframe technology called caching. Fully ex- 
ploits Above Board memory. 
1S the standard against which 
all our competiton measures (tself because we achieve 
universal compatibility with other software. Data is 
never lost. Order LAGHTINING: separately or get 
it free with your Breakthru 286 board. 




























LIGHTNING™—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


aranteed the Breakthru 286 board to be 
iterally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Bre 286-12. This new 
board has the clock speed cranked up from 
8 to 12 MHz for up to 10.2 times 
faster than an IBM PC. It is faster than 
an 8MHz IBM AT, and up to a whopping 
1,000% faster than a regular PC. 

HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL, 
cai theinstall so-easily. A half-slot 

means lon’t even to give uy 
a full slot. What's yes 
more, unlike 


competing 
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“The 12-MHz Breakthru 286-12 speedup boant is the fastest 
Of those tested, but not the most expensive. On a dollar per. 
horsepower basis, it could be called the cheapest boost availa- 
be for an XT" 


products it works in the Compag Portable 
and most clones. Easy di jow how 
Tae ee Pes ened a oven 
remove the original processor and connect 
a single cable. There is no software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they are advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 microprocessor 
that is faster than the one found in the AT. 
Has a 80287 math co slot for 
numeric intensive applications. A 16K 
cache Pistcty piel loraee saints 
to the most recently used code and data. 
Speed switching software allows you to 
drop back to a lower speed on the fly for 
timing sensitive applications. a 

ar 


isting system RAM, hardware, and 
peripheral cards can be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communucation 
pega and conform to the Expanded 
lemory Specification (EMS). Software 

compatibility is virtually universal. 
Faster and smarter than an AT - PCSG 
it. 


Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Many cards offer only a i 
speedup in spite of their claims and others 
are just poorly engineered. 

Weare really excited about these prod- 
ucts, PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced techno! 


___ than boards by Orchid, Quadram, PC. 


Technologies, Phoenix...we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 
buck. And we include 
FREE the $89.95 ac- 
claimed Lightning 
with your credit card or CO! 
instructions and we will ship 
your card the very next day. 


Think 
Think Again. 
DON'T TAKE OUR WORD FOR IT. USE EITHER 
BREAKTHRU 286 SPEEDUP BOARD FOR 60 


DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
SIMPLY RETURN IT FOR A FULL REFUND. 


RIP 


teacaea Exceptional 3-D Spreadsheet 








Lucid 3-D" isa 
runaway success 


Don't take our word for it. Use Lucid 3-D for 60 days. 


Return it for a full refund if not completely satisfied. 
Plus, instead of the $199 list price, an introductory 
spread-the-word price of $149. 


Lucid 3-D is priced to sell at $199, 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $149, on a sixty day re- 
turn for a full refund. is simple. Pre- 
liminary user testing of the product 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 
Memory Resident 

That's because the idea of a mem- 
ory resident spreadsheet makes 
sense, one that you can pop-up ins- 
tantly while working in your word 


013; SUMCORIDES 
fan Jan i, 1988 
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writing 
Total 


FiG. 2 Here we are, instantly. Notice the lower 
left corner showing we are on level 2. You can go 
down or up. (See next page) 


processor or any other program. 
Lucid lets you cut anything on the 
screen and paste it right into Lucid, 
or cut anything from a Lucid work- 
sheet and paste into the application 
below. You can even run Lucid on top 
of 1-2-3 if you like, and cut and paste 
information from one to the other, in- 
cluding formulas. 


Lucid 3-D was developed over the 
past two years with countless, exhaus- 
tive hours of planning and program- 
ming to produce something spectac- 
ular. This is a product that works the 





ORR Reet Sake. Aa 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like, “Lucid 3-D is how soft- 
ware of the 1990's will look and perform’, 
or even more to the point “This is the 
way | 
thought a 
computer 
should work’. (tees 
You'll 
see. Lucid Kupense Budget 
is exciting. 
tone stration 
ac turing 
search 
Total 


Ti for help or #16 for nenu 


What 
Makes 
it so 
Special 
In the 
screen 
examples 
you can 
see Lucid 
is really 
multi-dimensional. Any cell of the 
spreadsheet can contain a complete 
other spreadsheet that you can ac- 
cess with a single keystroke. It is 
as simple as the pictures show. 
And you don’t have to 
write formulas to do that. 
All you do is go look at the 
other file, navigating 
through easy, point and 
shoot directories. When you 
come back up (with one key) the link 
is made automatically for you. 


Everything about Lucid works that 


D2: Cs \BUGET\ADOER, LOD, D12 
12 4am Jan 1, 1989 FA for help or F10 for menu 


FIG. | Let's get the detail on those ad costs. Just move 
the widebar to that cell and press one key (grey +). 


way. Users say “It is so intuitive that | real- 
ly don’t need a manual.’ That's because 
we use something we call a visual 
command menu. jim Seymour, the 
noted PC columnist, talking about Lu- 
cid in a recent article said that, “If there 


ever was an interface idea so good it ought 
to be stolen and widely used, this is it!’ 
What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 
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nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 
not get lost several levels down. This 
means you never have to remember 
a command, you just flow right to it. 







1-800-544-4699™ 
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Age cell can contain a complete other spreafichest 
that you can access with a single key. 


Plus, no matter where you are on a menu or 
what you are doing. just press function key FI. 
and you will get a help screen specific to that 
command or action. Or if you want to know about 
any subject you can pop up an index of over 400 


topics and select the one you want. 


Notepad Behind Every Cell 


Another 3-D feature is that any cell can also 
contain a multiple page note that you instantly 
access with a single keystroke. You can write 


15: GBB 
12 Can Jan 1, 1988 


notes, memos or letters that relate to 
your work. save them as individual 
files and even print them separately 
or with your spreadsheet. 


Speed 
Lucid 3-D is truly revolutionary. It is 
fast. fast. fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead. it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
oe you don’t see continue on in the 
kground during the next com- 
cae Is. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


Lucid Learns 
Lucid 3-D also lets you teach it any 


FIG. 4. Now, instantly we are on level 3. Each level Is a differ- 
ent spreadsheet. You could now move to the New York Times 
and see the detall on that figure. There Is no limit to the levels 
you can go. Move right down to transaction level If you like. 
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Fi for help or Fi0 for meeo 
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combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be. 
done with single keys. Plus more than 
just remembering keystrckes, Lucid al- 
lows you to create Macros with loops, 
procedures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
toa whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 


©COPYRIGHT 1967 PERSONAL COMPUTER SUPPORT GROUP INC 
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FIG. 3 We want more detali, so let's go to 
Newspapers. Just press the Grey + Key 





lim Seymour. Columnist. PC Magazine. PC Week 
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Fig. 5. Of course, Lucid does multiple windows. Notice, 
you can simultaneously open windows In different 
directories, different drives, even down as many 

as 3-D ievels as you like. No one else cando that. 


Mouseability 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up. the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more, any 
Lucid 3-D menu selection can be 

“moused” and the response time is 
“night now” instead of the sluggish “a 
little bit behind you" feel of add-on 
mouse menu systems like those 
you've seen with 1-2-3. 
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does it right now. 


F-keys -Range (QETIZETE} Storage -Print -Three-D-Windows -Audit -Options Exit 
Copy -Move -Paste -Crab-[ttiy Load-Save 
Exit & type Clipboard into application below 


FIG.6 We need those budget figures In the Word 
Perfect letter we are writing. Clipboard Dump 





$149 Introductory Offer (List 199) 
Full Refund within 60 days, 


if you aren't ecstatic 





| Co-winner of the i987 PC 
Magazine Award for Technicai 
Excellence 
The other winner: Microsoft's Excel_ 


Call 1-800-544-4699 


t to: Robert Saith 
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A window pops up with a library of 
function names you can page through 
with the mouse. Select, click and it's 
in the formula with no typing re- 
quired. You even have a label window 
that you can fill (from the keyboard) 
with favorite labels and names so that 
you can insert them later with the 
mouse. There's even a pop-up calcu- 
lator to insert numbers so you don't 
have to go to the keyboard very often. 


It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 

Audit 

When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 

We could go on at great length 
about all the features aa innovations 
in Lucid. but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 





FIG.7 Here it 
is right in Word 
Perfect (or any 
word processori 
Just like you 
typed it. 

You can go 

the other way 
just as easily. 


Thanks, 
Janes Jonson 
C: \BODGET JOHNSON, HP 


work. The overall feel is tight and 
polished. In fact, Paul Somerson, ex- 
ecutive editor of PC Magazine. used 
one word to describe it. “Slick”. 


PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHTNING the pioneer and award win- 
ning Disk speed up software. In 1986 
we developed the MREAK&&ra 286 ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us “you have 
rae it again. This is software everyone should 


@ id 
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Dallas. TX 75229 
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Get back to me as soon as possible. 


Deel Py Int Pos 3 


Even if you don't plan to abandon 
|-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there's not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems. 

We are excited about Lucid 3-D. But 
don't take our word for it. take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This 
$149 offer will end as soon as our 
dealer network is fully stocked. But in 
the mean time we invite you to try 
Lucid as part of our “spread the 
news” campaign. lust pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 

Exceptional spreadsheet for 
the IBM PC, PS and Compatibles. 


Ask your dealer or 
Call 
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(214) 351-0564 
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The fastest way 
to get rid of your hang-ups. 


Introducing the Ven-Tel Pathfinder™ 18K. 
It’s the fastest dial-up modem available, and 
it works better over poor phone lines than 
any other modem. 

Plus, it guarantees 
that your data 
will be 100% .*~ 
error free. 


It’s Really 
Faster. 


Though other high-speed modems may 
claim speeds up to 19,000 bps, they rely 
exclusively on data compression, and can 
only achieve these speeds on excellent 
quality phone lines. 

But the Pathfinder 18K has a unique 
ability to adapt to the changing quality of 
the typical phone line: it falls back in small 
100 bps increments and can bounce back 
again when line conditions improve! So in 

——, the real world, it 
actually transmits 
nearly twice as fast 
* as other modems— 
_ up to 18,000 bps 
) without data com- 
pression. Keep that 
in mind when com- 

paring modems. 

What's more, if lines do deteriorate badly, 
the Pathfinder 18K’s own data compression 
automatically kicks in to keep you moving 
at the highest possible speed. 





“Picture-perfect transmission fo oF 
CAD‘CAM and graphics.” 










A Pathway For New 
Applications. 


CAD/CAM * software downloading 
* high-speed LAN gateways + desktop 
publishing * remote computer diagnostics. 
They’re all feasible now, thanks to the 
Pathfinder 18K’s great speed and accuracy. 
Besides which, the 
Pathfinder 18K can 
perform more routine 
tasks in a fraction 
of the time, and at a 
fraction of the cost, 
of conventional F cheaie Bea a 


width, you get better performance 
modems. and bone overall faces 


Connectible And 
Compatible. 

The Pathfinder 18K is on excellent speak- 
ing terms with more leisurely-paced 2400, 
1200, and 300-bps modems. And it’s 
supported by more communications pack- 
ages than any other high-speed modem— 
including PC-to-PC, PC-to-mini, PC-to- 
mainframe, LAN and Macintosh software. 

Call us at 800-538-5121. Well be happy to 
show you how Ven-Tef’s Pathfinder 18K can 
get rid of your data transmission hang-ups. 

Faster than you ever thought possible. 


Verrlel 
Modems 


Ven-Tel Inc., 2121 Zanker Road, San Jose, CA 95131, 800-538-5121 
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VIEWPOINTS — 


LETTERS TO 
PC MAGAZINE 


MAKING WORD FIT 

In your recent Toshiba T1000 review 
(‘‘Planes, Trains, and Automobiles: 12 
Portables for the Road,” PC LL 
March 29, 1988), ] 
this quote intrigued 
me: ** . even 
disk-bound pro- 
grams like Micro- 
soft Word take on 
new laptop life 
when you install 
them on the T1000's 
RAMdisk.”’ 

Ihave been using Word 4.0 on my IBM 
PS/2 Model 60, bul the program is too big 
to transfer to my T1000. Since | love the 
Word program, | would greally appreciate 
your explaining how to modify it for the 
T1000°s RAMdisk. 

Lawrence B. Labovitz 
Los Angeles, Califomia 


AINS, 


& AUTOMOBILES: 


12 Prtaties tur the Rinad 


You' re right that Microsoft Word—as in- 
stalled on your Model 60—is too large to 
fit on the Toshiba T1000's 768 Card's 
RAMdisk. However, you can run Word on 
a machine with much less disk capacity by 
creating a copy using Word's SETUP pro- 
gram and telling it that you’ re using a ma- 
chine equipped with two floppy disks. 
When you're done, you'll have separate 
disks for Word itself, the Word spelling 
checker, and the Word thesaurus. Then, 
all you need to run Word on the T1000's 
RAMaisk are the files on the Word floppy 
disk. 

I's actually just as easy to create a ver- 
sion by copying the WORD.COM, 
MW.PGM, and MW.INI files and a print- 
er driver file to the 768 Card. Carry the 
spelling checker and thesaurus floppies 
with you if you need them.— Ed. 





SHARK ATTACK 
Although John C. Dvorak doesn’t elabo- 
rate on the tille of his column ‘*Like a 
Shark: Move Forward or Die!’’ (PC Mag- 
azine, March 15, 1988), it leads one to 
make the common (incorrect) assumption 
that sharks must keep moving forward or 
die from asphyxiation. In the past, the be- 
lief held that sharks must continually be on 
the move to keep water passing over their 
gills so they could breathe. However, 
some time ago Jacques Cousteau proved 
this theory to be untrue. 

Paul K. Pagel 

Enfield, Connecticut 


Thanks. When we do the sequel ("Shark 
IT’), we'll call you instead of Roy Schei- 
der —Ed. 


GRAPH GRIEF 
Jim Seymour is to be commended for his 
discussion of Edward Tufte's book The Vi- 
sual Display of Quantitative Information 
("Business Graphics Software: At the Top 
of the Charts,”’ PC Magazine, March 15, 
1988). Tufte’s message is, essentially, that 
what is commonly known as **presenta- 
tion graphics’’ is often more accurately de- 
scribed by adding ‘‘misre-”’ as a prefix. 
Apparently, however, neither Mr. Sey- 

mour nor Mr. Tufte were heard by the oth- 
er contributors, who judged the graphics 
programs largely on the ease with which 
one can produce chartjunk. Good graph, 
Charlie Brown! 

Russell V. Lenth 

lowa City, Iowa 


I was pleased to see Jim Seymour's sidebar 
“Getting Rid of Chartjunk.”” Mr. Sey- 
mour quotes Tufte blasting the use of fake 
perspective and citing its use in *‘the world 








of Boutique Data Graphics. ** This quote is 
particularly appropriate to your own re- 
cently redesigned graphics, which are 
firmly in the boutique category. Bul given 
how much it must cost to design and pro- 
duce those snappy-looking graphics, | sup- 
pose I must accept the fact that they will be 
around until the next major design over- 
haul. When thal time comes, keep Tufte’s 
book close by for easy referral. 

John S. Abrams 

Cambridge, Massachusetts 


Jim Seymour's sidebar **Getting Rid of 
Chartjunk” gave high praise to Edward 
Tufte’s book on the elimination of chart- 
junk. No Tufte alumnus could ever draw 
anything like PC Magazine's pseudo-3-D 
comparison graphs. 

Charles Lave 

Irvine, Califomia 


PC Magazine's charts, while dense, live 
within the lener of Tufte’s rules. We think 
it’s important to portray results by. test as 
well as by product. 
Three-dimensional 
charts serve this 
need. The data table 
Sulfills the informa- “a 
tional needs of the | , 
left brain, while the | ~~ 2 & 
“'cityscape’’ makes 
it easy for the right 
brain to spot espe- 
cially good and bad performances.—Ed. 
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DVORAK’S CARELESSNESS 

I have to admit it—when John C. Dvorak 
steps in the cow pasture with both feet, he 
does it with élan and style; he and his copy 
editor need to become acquainted with 
Strunk and White's Elements of Style. 
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OUTSTANDING 
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For IBM PC’s and Compatibles 


13° PER $300 PER 


DISK DISK g 


Smali Quantities For Ten or More 
SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 
L] BUSINESS 1—£z. FORMS business form 

generation, completion ani 


id printing program, I 
C CAD 3—The PC-Fiow 1.0 computer aided flow- 
chart generation program. Color graphics required I 
iE] COMM 4a.b ¢,d,e—{5 disks) Jom the world of 
th ABBS Bulletin Board System 14.10. ff 

2] DATABASE 1a,b—{2 disks) File Express 3.8 

menu driven general purpose database manager 
(C) EDUCATION 1—imteractive DOS tutorial for new | 
PC usere. Makes learning DOS painless 
[2] FINANCE oP peer ae CAccountat2.0 

personal bookk 





ance management. 

(0 GAMES pai lay Kong, Spacewar, Jani. fj 
Joe, futuristic Flightmare and more. Color required. 
(C] GAMES 2—cuber, Pango, Centipede, dun- 

geons and dragons style ire, etc. Color req. r 
a GAMES 3-81. with customizable rules, 


Jackjack 
Armchair Quarterback (you call plays), and more | 
(C GAMES 4—Star Trek, the Castle adventure 

game, and the onginal Colossal Ceves Adventure. 


(0 GAMES 5—The Hack adventure game from the 


univereites, Like Rogue, only much ncher. | 
C GAMES 6—Finball, Othello, Dragons, Sopwith 
{fy @ Sopwith Camel) and more. Color ‘required | 
iE3I INFO 1a,b—(2 disks) Cooking recipes database I 
with keyword/ingredient retneval your own. 
[2] MUSIC 2a, b—2¢ Seis) PianoMan 3.0 polyphonic 
music recording and playback program. 
O CHGANZER oe @ Sidekick clone, fj 
the Judy personal calendar program. 
oO PRINTER 1 Resident print control andtont = 


Utility, intefigent spooler, banner maker, and more. 
(] SIMULATION 1—Maze maki ng program, wirs 8 ll 
Life simulation, starfields, etc, ‘Color graphics req. = 
fe] UTILITIES 1—A collection ot invaluable general 
OOS utilities. An absolute must to all 
(7) UTILITIES 2—More invaluable DOS utilities in- 
dluding meee bumout, ram disk, and more I 


UTILITIES 3—A comprehensive pet of deb 
O and di Lak utilities for moniton Our commer 
NEW RELEASES UPDATES 
BUSINESS 2—Ex business graphi 
Serpents ani hawee: Coorgetie ms 
CAD 12,b—(2 disks) Fingerpaint 1.2 advanced 
fe) panting end Altamira Loe onented design. Color. 
[2] SAD: 2a, ab—(2 disks) DanCad3d, an advanced 
rating program w/animation. 640K, color. 
=) Comm perkecl ea Teese Procomm 2.42, an excet- 
terminal emulation. 
EDUCATION 3 3--PC-Fastype 1.20 typing tutor, 
~ idea! for beginners and advanced students alike. 
(2) FINANCES 3a Pea disks) Express Calc 3.12, 
@ powertul and user friendly spreadsheet program. 
C] GAMES 8—Striker helicopter attack and Risk, the 
game of workd domination. Color required 
GAMES 12750 oe 
0 eges pues (Play computer) 


(e| GRAPHICS 1-5 Burt pe they ose screen im fj 
ages! Excellent for demo, etc. Color required. 
B GRAPHICS 2a, Hb,e—(3 disks) An excellent 3-D ff 
ttace modeling and shading program. Color. 
f2] INFO gg aisks) Zi Phone, national 
oss reference 


@ LANGUAGE Jab date) The A86 309 
Macro assembler and debugger for 8088/86/286s. 
[2] SHELL 4a, tab—12 disks) Automenu and HDM It 
4.04 hard disk prog. for custom full-screen menus. 
(J uniumies S—Hard ciak uttties for vertying. for - 
matting, parking and optimizing your disk drives 
El UTILITIES 6—Advanced utilities including 

jark/Retease (remove resident progs w/o reboot!) 
oO UTILITIES 7—More advanced utitihes including Ll 
a Masterkey (undeletes files from hard disks). 

won japon disks) PC Write 2.71, . bower 

word processing ‘wispell checker, lase n 





| Most software feted: mate shereware or os I 





r MicroCom Systems Cost of items ___ 
3673 Enochs Street Shipping. $3.00 
: one Clara,CA = CAres tax__ : 


Total encl. 
(z= 


(408) 737-9000 4 7 


Mon-Fri 7am-Spm. Sat'Sun Sam-Som 
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The cow pasture in this instance is Mr. 
Dvorak’s column ‘‘The Big Lie’? (PC 
Magazine, March 29, 1988), in which he 
twice uses the phrase, ‘“‘Users . . . could 
care less.’” This phrase implies there is 
room for even further disinterest, when in 
fact he really meant that they ‘‘could not 
care less’’: they’re as uninterested as 
they'll ever be. 

Richard H. Gleick 
Maitland, Florida 


Mr. Dvorak told us he’s not interested in 
“comments from self-appointed editors 
who have no real information to contribute 
to his readership.”’ In fact, he said he 





= When John C. Dvorak 
steps in the cow pasture 
with both feet, he does it 
with élan and style. 


“could care less.”’ (He also called Strunk 
and White a couple of word fas- 
cists. Ed. 


DIVINE INSPIRATION 
Although I appreciated your review of the 
Bible concordances in After Hours (PC 
Magazine, March 29, 1988), I totally dis- 
agree with your comments about wishing 
that the Apocrypha were included. There 
is a major difference between “‘historically 
important’” and ‘‘inspired by God.’’ The 
books in the Apocrypha do not meet sever- 
al tests of inspiration which the 66 books of 
the Bible meet. I don’t want to do a word 
search that mixes God’s inerrant, infallible 
words with books that, in some cases, con- 
tain nothing more than legends. 

Lynn A. Gerig 

Monroeville, Indiana 


AONE-LINE OFFER 

In light of hypertext’s hyperbole, the time 
seems right to follow Bill Machrone’s ad- 
vice and offer a one-liner (‘‘Critical 
Mass,’’ PC Magazine, March 29, 1988). 
How about ‘‘Hypertext: fancy footnotes in 
their infancy’’? It may not compare with 





Henny Youngman, but it certainly is an 
improvement over ‘‘Hypertext: a way to 
connect ideas you’d rather forget.’’ 
Warren Stringer 
Santa Cruz, California 


THE MAIL-ORDER CHOICE 

It seems as though PC Magazine is touting 
mail order as the method of choice to pur- 
chase a computer as well as software and 
accessories. Although I agree that mail or- 
der is not a bad choice for some people, PC 
Magazine is highlighting it at the expense 
of full-service dealers. 

In particular, I would like to mention 
Stephen Manes’s column ‘In Praise of 
Mail Order’? (PC Magazine, March 29, 
1988). Believe it or not, Mr. Manes, a 
computer dealer has it rough, and most do 
care if they’ve provided a solution for their 
customer. I am sorry if you’ve had diffi- 
culty with some dealers. But this is no 
cause to recommend mail order to your 
readers as the best choice. 

J. Barry Christian, Jr. 
Augusta, Georgia 


I would like to take exception to Stephen 
Manes’s column ‘‘In Praise of Mail Or- 
der.”” I happen to be one of the ‘‘bozos 
who minds the store for a small business.’’ 
Contrary to Mr. Manes’s statements, I and 
my co-workers are not novices, nor does 
my sole interest lie in pushing ‘‘whatever 
product comes with spiffs’’ (few products 
come with spiffs). 

It may well be true that many of the 
mail-order houses have offered Mr. Manes 
excellent support and service. And it is 
true that we have our share of companies 
that employ an underqualified sales and 
support staff. However, I would ask that 
Mr. Manes not group us all together. 
There are still some of us who know our 
business and our products and who pride 
ourselves on the job that we do. 

Brad Rogers 
Blacksburg, Virginia 


I would like to commend Stephen Manes 
on his column ‘‘In Praise of Mail Order.’” 
After having waded the river of ignorance 
that flows from the mouths of retail sales- 
persons (at both large and small chains), I 
have found mail order to be the only viable 
source for purchasing my computer equip- 
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ASCII/LICS 
conversion 


os 
feta! ay ae iF 


i ' Switch to a new rs: poeeiinatcal 
~ size with the reels Bag seerieg 
} push of a key She Peas 


See up to twice 
as many rows 


Now you can zoom out to see more on 
the screen - without exiting your 
worksheet and without investing in 
special hardware! 

With SeeMORE™, a remarkable 
add-in program for 1-2-3 and 
Symphony® you can instantly double, 
triple or quadruple your view with the 
‘a ofa key. 





Pack more into every Symphony window 


SeeMORE lets you build a twelve 
month forecast without stopping to scroll 
left and right. All twelve months appear 
on the screen. SeeMORE gives you the 
big picture. 

SeeMORE manages the screen without 
interfering with the normal operation of 
1-2-3 or Symphony. You can zoom in 
and out as you build and manipulate a 





worksheet. You don't need to exit and 
switch to a new driver set! 

Works with 1-2-3 Rel 2 and 2.01 or 
Symphony Rel 1.1, 1.2 and 2.0 on the 
IBM PC, XT, AT, PS/2 and compatibles. 
All you need is a simple graphics adapter: 
CGA, EGA, VGA, MCGA or Hercules. Also 
looks great on Compaq and Toshiba gas 
plasma. Not copy protected. 1-2-3 version 
$79.95. Symphony version $99.95. Get 
SeeMORE and expand your horizons. 





Compag® Portable ll plasma display. 


CGA BGA WiA__Herc_ Plasma 


Normal 80x25 80x25 80x25 80x25 80x25 
Medium 91x28 106x243 91x47 90x93 106x490 
Small 106x33 128x43 106x48 120x43 128x50 


Nery Small 128x25_150x51_128x53_144x43_ N/A 


Thy 12Bx33_ 160x58_160x60 180x58 160x66 
Presentation 40x25 40x25 40x34 45x25 40x28 


Available from Egghead Software, Corporate Software and other fine resellers Distributed through Ingram, Kenfil, Micro D, 


Softsel and Software Resource. 
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No special 
required 


Unretouched photo of ECA chsplay: 


See More Rows and Columns 


"SeeMORE is brimming with innovations." 


— Lotus Magazine 
"J use SeeMORE almost constantly.” 
~ Jim Seymour, PC Magazine 
“Recommended.” 
- InfoWorld 
See our ad on page RE 


SeeMQRE om 


' Please send me: (indicate quantity} 

1 SeeMORE 1-2-3. $79.95 each. 

i _____ SeeMORE Symphony. $99.95 each. 
# Include $3.75 for shipping. ($12 outside USA 
1 and Canada.) MA residents add 5% sales tax. 


a 
@ Payment 0 VISAC MCO AMEXO Diners O Check 
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a 

5 ow wate PHONE 

4 

{ nae 
ADDRESS. 
an SWTE iP 
‘Toorder, mail coupon or call toll-free: 


In MA: 800-447-1196, Nationally: 
800-445-3311 x1105 


Personics Corporation 
2352 Main Street 
Concord, MA.01742 
617-897-1575 




















Introducing the 
in power 


Flip down door covers 3-1/2” diskette 


storage pocket and stand. 






Advanced protection for 
today’s computers. 
‘Today’s generation of personal 4 
computers are more powerful and 
can process greater amounts of 
information faster than ever before. 
Consequently, electrical surges can 


now destroy more expensive equip> ‘—__—J—7 that clamps surges and 


ment and 
larger — 
amounts 
of data, That’s why we built 
Power Director Il. The first 
qe § =f its kind specifically 

_ designed to protect today’s 
| computer systems. 








Like IBM PS/2 and 


‘ee ems er nn eee 


5 


as Macintosh I computers. 


The performance leader. 
Since 1982, when we introduced the 
original Power Director, Computer Accessories 
Corporation has been the forerunner in power 


=e Ee 


protection for microcomputers. Many years of 
surge suppression and design experience have led 
to the development of Power Director III. 
Power Director III's 
unique “Sine Wave 
Tracking” technology 
closely monitors incoming yj 
power with a guard band 


Guard 


iy Band ) EN 


Nac NY 


Sine-wave tracking stops 
surges instantly. 





spikes. Instantaneously. 


seen, Before they can 


damage your computer system. 
Power Director II] also meets rigid UL and 
IEEE 587 Category A and B surge protection 
performance standards assuring that 
your system and data are safe from 
common electrical disturbances and 
line noise interference. And even static 
electricity. Power Director Ill includes 
these performance features: 
® UL Listed © Advanced surge 
® JEEE Category A and B suppression 
© High performance © Static protection 
noise filter @ Sine wave tracking 


e Power 


———«—«*_es = 
nate r 
pa 


Pov 





next generation 
protection. 


Touch our nameplate and your system LED indicators show status of 
is protected from static electricity. power and surge protection. 


a COMPUTER | 3 = =a = ma 
ACCESSORIES - = 

CORPORATION | Aux 2 : GCPU/Monitor Master 

ver Director LS A FS 








Director III. 


| Built for your convenience. suppression and power control center affords 
Power Director II lets you switch on every you this expandability. 


peripheral and your computer [TT - a ee — 
with the push of a button. S oo: Sa 





pec ella no TT 
fumbling for switches. 

And Power Director Ill P 
comes with a free builtin Protect your investment. 





31" diskette storage pocket and diskette stand to Pick up the latest generation surge suppression 
keep your disks organized and at your fingertips. | and power control center today. Power Director 
Ill. Before a surge can put your system out of 
business. For the dealer nearest you, call 1 (800) 
582-2580 or in California, 1 (800) 582-0852. 

Ask for extension 501. 


(tal 


Designed for future growth. —_ comPUTER ACCESSORIES CORPORATION 





Power Director III's storage pocket can We support the system 
be converted easily into other productivity 6610 Nancy Ridge Drive 
enhancing devices. Such as a data switch for San Diego, CA 92121 
economical peripheral sharing. Or a print buffer 
to enhance printing ease. And no other surge 1BM PS/2 is a registered trademark of International Business Machines Corporauon 


Macintosh Ihas a licensed trademark of Apple Computer, Inc. 
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How to account for 
everybody. 


ust 
x4 


The SBT Database Accounting Library 


dLedger 
dlnvoice 
dStatements 
dPayables 
d0rders 
dPurchase 
4Payroll 
dassets 
dProject 
dMaterials 
dProfessional 
dProperty 
dMaintenance 


And we do mean everybody. 

You see, the SBT Database Accounting 
Library is already accounting for more than 
50,000 businesses of every conceivable 
description. 

From law firms and construction com- 
panies. To retail stores and manufacturers. 
From small businesses with one PC. To 
major corporations with hundreds. 

Available in single and multi-user 
versions for MS-DOS, XENIX, Macintosh, 
Sy and Atari ST, the SBT 

| Database Accounting 
Library is a modular 






system of accounting 
programs. 

You simply pick 
the ones that match 
your needs and start 
accounting. 

And when your needs change, you can 
use our free source code to make our software 
accountable to your way of doing business. 





General Ledger 
Billing/Inventory Control 
Accounts Receivable 
Accounts Payable 

Sales Order Processing 
Purchase Order Processing 


Payroll/Labor Accounting 
Fixed Assets Management 
Job Cost Accounting 
Manufacturing Planning 
Time & Billing 

Property Management 
Service/Equipment Maintenance $395 





$395 
$295 
$188 
$395 
$395 
$395 
$395 
$395 
$395 
$395 
$395 
$395 


By the way, our Database Accounting 
Library runs with the compilers and database 
management systems everybody uses. 
Including dBASE III PLUS, McMax, Clipper, 
FoxBASE+, SCO FoxBASE+, Quicksilver, 
dBXL, and dBMAN. This means it will work 
with your favorite computer and database 
manager. 

The SBT Database Accounting Library. 

Everybody who accounts for anyone 
should look into it. 

Call us today for our demo disk and in- 
formation package, and get yourself account- 
ed for. 

SBT offers a complete series of product 
and reseller seminars as well as training in 
dBASE IV and computerized accounting. 
Call for complete seminar descriptions. 


SBT 


SBT Corporation One Harbor Drive 
Sausalito, California 94965 

(415) 331-9900 Telex 9102404708 

SBT International Enterprise Centre 
North Mall Cork, Ireland 

(021) 308000 Fax (021) 393314 





GBASE Ill PLUS and dBASE IV are regisi 
Microsott Corp ; Atari ST ts a registered trademark of Atari 
Macintosh is a trademark of Appie Computar, inc , dBXL and 


lered trademarks of Ashton-Tate, FoxBASE+ ts a trademark of Fox Software.inc , MS- eee and XENIX are registered trademarks of 
. BMAN 1s a registered trademark of VersaSoft . McMax are trademarks of Ni 
icksilver are registered trademarks of Word Techy Systams, Inc , *3c0 *$ an abbreviation for The Santa Cruz 


Operaton, SBT Database Accounting Library is a ‘wademark of SBT Corp. ©Copynght 1967. SBT Corporation. 
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VIEWPOINTS 


| « LETTERS 


ment. Thank you for giving the concept of 
mail order a little more dignity. 
Kenneth N. Harpster 
Parkland, Florida 


SUST THE FACTS 

In Bill Machrone’s column ‘‘One Million 
PS/2s"’ (Bill Machrone, PC Magazine, 
February 29, 1988), you implied that IBM 
is somehow manipulating the number of 
machines being shipped. Either you have a 
fundamental misunderstanding of our in- 
dustry, or you simply refuse to accept the 
facts. 

Here are those facts again. Through the 
end of January, IBM had shipped 14 mil- 
lion PS/2 machines. As a manufacturer, 
we speak only in terms of shipments, not 
end-user sales, and we have never claimed 
otherwise. That means 114 million sys- 
tems have left our manufacturing floor, 
most headed for dealer locations. Certain- 
ly, dealers keep a limited number of sys- 
tems in inventory, but they quickly move 
the vast majority on to end users. If they 
didn’t, it is highly unlikely they would be 
reordering at such record-breaking rates. 

In the same article, you question wheth- 
er the Models 25 and 30 are legitimate 
members of the PS/2 family. With all due 
respect, that seems like a call that we, not 
you, should make. In April 1987, we an- 
nounced the PS/2 line, a new family of 
products with a variety of capabilities and 
features. Among those features are 3%4- 
inch diskettes, improved graphics, and ad- 
vanced functions integrated onto system 
boards. Such features are common to all 
members of the PS/2 family, including, of 
course, the Models 25 and 30. 

Charles B. Holleran 

Group Director, 
Communications Operations 
IBM Corp. 

Rye Brook, New York 


A MATTER OF TIME 

Regarding Bill Machrone’s editorial 
**Stealing a March’’ (PC Magazine, 
March 15, 1988), I would like to take issue 
with the general impression that Just-in- 
Time materials management is applicable 
exclusively to a manufacturing environ- 
ment. The whole theory of JIT stresses that 
materials will be ordered only at the time 
and in quantities in which they are needed. 


With the high costs of maintaining inven- 
tories, to whom could this concept be more 
important than the inventory-intensive dis- 
tributors and service centers? These inven- 
tory-heavy centers are running out of time 
to switch to Just-in-Time. 

Rand Crawford 

Hales Comers, Wisconsin 
TE A SS 


CORRECTIONS/AMPLIFICATIONS 


Kingdom Age Software's God Speed pro- 
gram (After Hours, PC Magazine, March 
29, 1988) is available from Paraclete Soft- 
ware, 1000 E. 14th St., #425, Plano, TX 
75074; (214) 578-8185. 


Presentation Partner, the software includ- 
ed with Computer Accessories Corp.’s 
Data Display (‘‘Presenting . . . Real-time 
Overhead Displays for the Big Screen,”’ 
PC Magazine, March 15, 1988), is not 


copy protected. 


A Communiqués item on a training 
gram of Data-Tech Institute, Clifton, New 
Jersey—“‘Exchanging Data Between Lo- 
tus I-2-3, dBase If and other Word Pro- 
cessing Programs’’—should have noted 
that the description was from a newsletter 
unrelated to Data-Tech Institute (First 
Looks, PC Magazine, February 16, 
1988). 


The correct name of the IBM product re- 
viewed in ‘‘Beyond Native Memory: Add- 
in Boards for PS/2 Models 50 and 60°" (PC 
Magazine, March 15, 1988) is the IBM 
Personal System/2 80286 Memory Expan- 
sion. The correct price of this product, 
with 2MB, is $1,044. 


HOWTO WRITE TO PC MAGAZINE 
Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
through MCI mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. We're sorry we're not able to an- 
swer letters personally. 


PC MAGS ZINE 





iSYS 
ACCOUNTING 
SOFTWARE 


Resellers, Consultants, 
VARS: 


Imagine baing able to offer one business 
management software syn ideal for avary 
client. A system so flexible and powe: 
that it allows your clients the opportunity lo 
design their system the way they currently do 
business. A system so simple for them to use 
that you will from those never ending 
supportcalls. A completely integrated system 
and all for under $1000*. If only there was 
sucha system. There is. We call is ISYS. 

Become a member of the ISYS Dealer 
network and begin receiving increased 
business, special pricing, solution-oriented 
support, innovative marketing, and more. 
Don't miss out on this opportunity, give us a 
call today! *Single user 


MODULES AND FEATURES: 
GENERAL LEDGER 
< Ease Oued Grenctlepere 


ACCOUNTS RECEIVABLE 


© Unlimited # of customers 

© Open invoice and/or invoice balance fwd 

© Unapplied pmts/multi-company A/R 

© Multiple profit centers 

© Credit limits. collection status and payment 


liscounts 
© Supports partial payments and finence charges. 


ORDER ENTRY 


© Produces shipping labals for invoices 

© Service snd product-onented businesses 
hon-inv codes handles shipping and labor 
tsxable/non-tsxable items on same invoice 

@ Multiple User-defined sales tax tsbles 

© Prints packing slips & sales journals 

© Customized text on user-designed invoices 


“ INVENTORY 


© LIFO, FIFO. weighted average. and stsndard 
cost supported 
© Allows up to 4 places for units. cost, and prica 


ACCOUNTS PAYABLE 

© Unlimited # of accounts 

© Post to 200 G/L expanse accts per invoics 

¢ Automstically updates Inv & G/L 

© Supports pre-paid axpanses & future liabilities 

PAYROLL 

© Automstically posts to G/L. &/or A/P 

© Benefits and deductions are calculated on fixed 
emounts, hourly amounts, percentage of gross, 
or variable amounts 

Allows additions to gross. taxabla. non-texabls, 
or partially taxed — 401k plan 

¢ Handles sick leave & vacations 

© Tax tables easily updated by user 


ACCOUNT NET (Multi-User) 


© Upgredes system to network environment 

© Network support Novel, 3Com., 10Nat, 
LanLink. and others supporting NetBios 

LINCS (DATA INTERE ACE) 

¢ Allows transfer of dats from the accounting 
system to an ASCII file whicb can then be 
imported by other software such as 
spreadsheets or datsbase systems. This moduie 
can also import data into the accounting systam 
from ASCII files genareted by any other 
eoftware system. 

CURRENT VERSIONS: 

© English. Spanish 


SYSTEM FEATURES: 


Cannot post out of balance. 15 panied tscal year, 
t to any period at any tima. im ible to 
louble-post even if interruped. All modules run 
aither stand-alone or intagrated. 15 alpha-numeric 
characters for G/L accounts, vendors, customers. 
stock & employees. 


CALL: 1-800-255-4048 
or APSA (Mexica) 589-7753 
INTEGRATED INFORMATION 
SYSTEMS 


9800 East Grend River. 
Brighton, M1 48116 (313) 229-1806 
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Guaranteed Compatibility 


Pee PC Brand quality. Save time. 
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PC AT-286/12 $885 


12 MHz, Zero Wait State, $115.3 


LANDMARK™ Speed 16 MHz. 
512K, 1.2MB Drive w/combo Controller, 101-keyboard: 





« 512K RAM Standard. Accommodates up to 4MB of RAM on 
Motherboard using 100NS, 1MB DRAM's 

* 1.2 MB Floppy Drive. 

« Combination Hard Drive/Floppy Controlier 

© 180 Watt Power Supply. 

¢ Enhanced 101-Key AT-Style Keyboard 
« OS/2* compatible today 

* 100% IBM, MS/DOS, Osi, XENIX, Novell, 3COM, and 
PCNET LAN compatible 

¢ Memory above 640K can be configured either EMS/ 
Expanded, or Extended, by motherboard switch setting 

+ @ Slots (six are 16 bit). Clock/Calendar on board. 

« AT-Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Small footprint case can accommodate up to four half- 


height mass storage devices. 
MONO - System above with 12" Mono Monitor & Hercules 
compatible Graphics Card with Printer Port..........cccssssesese $995 
EGA - Base configuration with EGA card and Enhanced 
Graphics Display........ccsssccsssoossscsssessessssssssssscesssesssseceacevennenss $1320 
Memory above 640K can be Memory suppon for 1 MB or 


eatended or expanded. 





AT functionality. Wary bow power 


YOU GET THE MOST ADVANCED 286 
MOTHERBOARD EVER DESIGNED 
Your advanced PC AT-286 /12 Motherboard uses just 6 VLSI 


chips to replace the functionality of over 120 chips. First 266 
designed from scratch for stable and reliable 12 MHz performance. 





Save trouble. Save money. 


Have it your way...PC Brand delivers what you really 
want. Superior quality. Exceptional savings. Custom 
configurations built to your exact specifications. 
Responsive toll-free service and support. Free freight. 
The best 5-Year Warranty in the business. And 

a Money-Back Guarantee 
on every system we sell. 
Get more for your dollar. 
Call 1-800-PC-BRAND 
today. You'll even get a 
FREE GIFT...see our Free 
Mouse Offer next page. 








PC V20 AD-II $499 | 


Complete with Monographics Card 
& Monitor. 15 MHz performance in 


an XT machine. 
512K, One Drive, Mono Card & Monitor, 84-keyboard: 


¢ 512K RAM Standard. NEC V-20 CPU. 

¢ One 360K Floppy Drive 

« 84-Key AT-Styie keyboard 

« 4-layer Motherboard expandable to 1 MB 

¢ 8 Slots. Bullt-in Serial, Parallel, Game Ports, Clock 

¢ Hercules Compatible Graphics Card 

© 12" Monochrome Monitor 

« Accommodates up to 4 HH Mass Storage devices 

« AT-Style Case with Keylock, Turbo, Power and Hard Drive 
LEDs. Photo-illustrated Set-Up & Operating Instructions. 


HARD DRIVE - Seagate ST225 20 MB Drive & Controller ...$269 
MS/DOS, GW Basic ...........ccccsscsnesersecsnsansenesecesenseneearasecencoees $55 


Color and EGA Models available...please call. 


ADD A HARD DRIVE: 
Enhance any 286 or 386 system with a hard drive: 


© Seagate ST251 40 MB, 40 ms HH $393 
© Seagate ST251-1 40 MB, 28 ms HH .......csssceeeesecen $H69 


© Seagate ST4096 80 MB, 28 mS FH ...ccssscscseee cceseaait 

We also offer a full line of standard Miniscribe, Micros- 
cience, Maxtor and Priam drives as well as ESDI Drives 
& Controllers. Call now for your choice. 
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Risk-Free 5-Year Warranty 





INTEL-SBC386/16 


$1749 


16 MHz, genuine Intel-manufactured 


system...the max in 386 performance. 
512K, 1.2MB Drive w/ combo Controller, 101-keyboard: 


¢ 512K RAM Standard. 

* Certified 32 Bit 386 CPU. 

* Expandable to 16 MB of 32 Bit Memory 

* 1.2 MB Floppy Disk Drive 

* Combination Hard Drive/Floppy Controller 

° 220 Watt Power Supply 

* Enhanced 101-Key AT-Style Keyboard 

* 0S/2 * compatible today 

* 100% IBM, MS/DOS, Ose, XENIX, Novell, 3COM, and 
PCNET LAN's compatibie 

* Socketed for optional 80387 co-processor 

° Serial, paratlel ports, clock/calendar standard 

* Two 32-Bit Slots 

* AT-Style Case with Keylock, Turbo, Power, and Hard Drive 
LEDs. Full size case accomodates up to 5 HH Mass Storage 


devices. 
2 MB 32 Bit Memory Card .ccsccerssoserserssserenessorsnsesenessneonessooes $155 
MONO - Configuration above with 12" Mono Monitor & Hercules 
compatible Graphics Card w/ Printer Port csscssssessssersssessee 200 $1865 
EGA - Advanced Autoswitch EGA and Enhanced 
Graphics Digplay .-vssssssssssrsssssrssssssesssonressssosensonvssessssasssnvesesees $2185 





The Best Warranty 
in the Business. 


PC Brand customers expect the best...and they get 
it. You'll enjoy our exclusive 5-Year Warranty on 
all systems hardware and peripheral cards. Other 
companies ask you to settle for 1-year. We give 
you five long years of protection...automatically! 


A Word to the Wise 
About Buying PC “igi 


Be careful. Know what you’re 

getting before you buy. You'll 

find ads offering you “base con- 

figurations” without RAM. 

Without drives or controllers. 

Some without a keyboard for 

heavensakes! Why? Because 

they are trying to attract you 

with artificially low prices.. Don’t 

be a victim. Be wise and shop 

with confidence with PC Brand. \ 

All PC Brand configurations come to you fully- 
functional. In top working condition. We burn-in 
every board for 48 hours. Every system for 72 
hrs. We do nof inflate freight charges and we do 
not charge you credit card surcharges (as others 
do). We simply treat you right...with honesty, 
integrity, and service you can depend on. It’s 
worked for our customers. It’s worked for us (for 
over five years now). And we'd be delighted to 
make it work for you. Call PC Brand today! 









SAVE ON HARD DRIVES, MODEMS, MONITORS, VIDEO 
CARDS,CHIPS, ACCESSORIES AND MORE! SEE NEXT PAGE. 





@ Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) = 
\oveaenas 


PC Brand, Inc. 954 West Washington Street, Chicago, Itinois 60607 1-800-722-7263 Hours: Monday thru Friday 8 a.m. to 6 p.m, C.S.T. 
Additional Ordering Information on next page. VISA, MasterCard, Personal or Company Checks, and Approved P.O.s Accepted. Prices subject to change. 
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Toll-Free Service 


Q NEC Multisync II 
14" Enhanced Graphics 
Color Monitor .....$589 


Q NEC Multisyne Plus 
15" Enhanced Graphics 





Seagate Hard Drives: 


Q NEC Multisyne XL QO 20 MB 65MS 225 W/XT Controller .......ccssssseressssressosacees $269 

















20" Enhanced Graphics Q 40 MB 40MS 251 seververerre 39D 
1024 X 768 res..... $1975 C1 40 MB 20MS 251-1 nscsssessecscscsnsecsececorsecarenrannensaseeteenevvecsscseers 469 
ie OD) BOMB 26MS 4096 scerosnercnnrsasensonirovsvencsnunesanveinsnansissnicsenmnens 742 
Q Magnavox 12" Amber Mono High Resolution sss saene $79 Call for high perfo Miniscribe, Mi ience, Maxtor, 
QO Magnavox 14” Standard Color ..sessssccsscsssseseecenssaseeerrerss sovens 230) Pri ll as ESDI, SCSI, WORM Drives & Controll 
Q Magnavox 14" Color Enhanced Graphics Display ae wenee : <2 See: 
for standard EGA applications ....s000 re 
Q Princeton Ultra-Syne 14” Multi-Mode Enhanced TEAC Floppy, Daves: 
Graphics Color Monitor 520 Q 360K 5 1/4 ves Sainscinsoisincacoaeat ST) 
pl ssoncsnconcncncsoncncncncsosoeseetotecseesscesonenetene 750K 3 1/2" w/5 1/4" mounting for XT/AT aa 4 


eoscasvssarsecentassveeronteveseesees IO 








QO 
Q 1.2MB 5 1/2" .... 
Q 








1.44MB 3 1/2" w/5 1/4" mounting for XT/AT .... 100 
DC 2000 Tape Back-up Subsystems: 
Q 20MB with cartridge included sonsssesuuusseouentestians $245 
OQ 40MB with cartridge included ....-..cssssssssscsesscecessecreserrnseess IID 





a PC Brand modems are 100% Hayes* and IBM compatible. 


1200 Baud Inttermal .....scscsceseesssossnesenceeenecessuscssecensesenses scsseaees $55 
5 1200 Baud External ....csceccccrssees asssusospusecsnesssveseometommrsanet sseocueses 70 
OQ 2400 Baud Antermal .cssssrssssvsssecossresosecersseeoreresscesscssonesencssssooes 135 
OQ) 2400 Baud Extermal srsscessssssseossseesssserreseserocstorsseectassssssseecseee 150 





VIDEO CARDS 


Monographics Card -..cccssscsserscsscnsserssswsesssestsenenecoseessanes $40 


INPUT/OUTPUT CARDS 
With Printer Port, 100% Hercules Compatible 


Color Graphics Card w/Printer Port .essssscsssccossees esjoasauionees pa CL XT 10 FEE Card wrscsseessscccsororsnntesvesesesecrsesennsunnvescsereneee soveeeees $40 








Ooooo oOo 


ATI EGA Wonder escesescosesornsessansosonsssven Parallel Port, 2 Serial Ports (One Standard, One Optional), 
ATI VIP VGA Card scsssceessnssssneseesneesonse Game, & Clock for XT Systems. 

Paradise Autoswitch 480 Card QO XT-2MB EMS Card ose. wennassessentdeatcocincasacsacaseus 99) 
Paradise VGA+ ccvsececscsssvecessessousessersneeeesssenenneueces Up to 2 MB Lotus/Intel/ Microsoft Expanded Memory. 


AT-FO +EE Card ccccssssessseosee: 
For 286 & 386. Same as XT but without clock. 

OQ.  AT-2MB Memory Expansion ..-racssssecsssesssesssenesererssesessecesees 100 
2 MB Memory Expansion Card, can be configured either 
as Extended, or Lotus/INTEL/Microsoft (LIMS) Expanded 
Memory. Certified 12 MHz, 0 Wait compatible. 


LAN CARDS 


OQ Standard Ethermet Card ....cssusssvecssssssassscsssessscssssessssesnee core $175 


sorevennseseeees 40 








CHIPS & CO-PROCESSORS 


Chips come in sets of 9, with our 5-Year Warranty. 
Due to current market volatility, please call for price. 


RAM CHIPS: 
Q 41256-8 256KB set for AT (80 15.) ....csssecus 
Q = 41256-10 256KB chip set for AT (100 ns.). 





Q 41256-12 256KB set for AT or XT (120 ns.) 
Q 41614-12 256KB chip set for XT (120 ns)....... 





Uses 82586 LAN co-processor for low overhead operation. 
Fully NETBIOS , and 3COM, Novell, PC NET, compatible. 








Q Intelligent Ethernet Card vorvensemverustsevvonnssunmenesins 278 
Adds an INTEL 186 processor to the above card to off-load 
MATH CO-PROCESSORS: virtually all host overhead. Ideal for File Server applications. 
Q_ INTEL 80287-10.... Q Western Digital 3 Nodes LAN KIT .... 700 
Q INTEL 80387-16 Includes Western Digital Software. 
Q INTEL 80387-20.... Q Novell Hardware &Software ...... Call 
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Toll-Free Support 


What's in it for you: 


Free UPS Ground Shipping 
All prices include UPS Ground Shipping or equivalent. Or, 
we'll ship by the method of your choice. Federal Express, 
UPS Blue, UPS Red at an additional charge. 


Easy Payment Options 
Charge your purchase to your VISA or MasterCard. There’s 
no surcharge for using your card. Or pay by check or COD. 
Please allow one week for personal or company checks to 
clear. Purchase Orders accepted from major corporations 





What's not in it for you: 


No delays...no hidden costs. 

All US. shipments are insured at no cost to you...and 
we'll usually ship the same day as your payment. We'll 
ship the best way - at no cost - or by the method of your 
choice. We do not inflate freight charges or handling...as 

many other companies do. 
No hassles...no surcharges. 
No surcharge for VISA or MasterCard (many other 
companies will charge you 2 to 5% extra). And your card 
is not charged until we ship. Checks are no problem. 


- es 


with prior credit approval. While others make you wait three weeks, we'll clear your 


check in one week. 


30-Day Money-Back Guarantee 
We aim to please. If, for any reason, you are dissatisfied 
with your purchase, simply return it within 30-days (in 
original packaging and as good as new) for a full refund. 


5-Year Warranty Protection 


The best coverage in the industry...yours automatically. 
Warranty covers system motherboard, power supply, RAM, 
keyboard and all expansion cards. 100% parts & labor are 
covered your first year. 80% parts year-2. 60% parts year-3. 
40% parts year-4. 20% parts year-5. Additional extended- 
coverage contracts available for a fee. Floppy, hard disks 
and tape drives are covered for one year only. 


No problems...no risk. 

Other companies will tell you “all sales are final”. Not 
PC Brand. You have our Money-Back Guarantee of 
Satisfaction. If you're not satisfied, for any reason, with 
your purchase, send it back within 30-days in “like new” 
condition in original packaging for a complete refund. 


No heartache...no heartburn. 
Relax and enjoy the PC Brand experience. You're 
automatically covered by the best warranty protection 
offered in the industry. Not one, not two...but five full 
years of protection. 


No regrets...no tears. 
Your PC Brand Consultant will be your personal 
resource to help you solve even the most difficult 
technical problem. And don’t be shy (these guys actually 
enjoy hearing from you.) It’s weird, but true. 


Toll-Free Customer Service and Support 
As a PC Brand customer, you'll be assigned your own 
personal PC Brand Consultant...a highly-skilled, technical 
expert who can help you solve a problem. Or prevent one 
from happening. Hours: Monday thru Friday, 

8 a.m. to6 p.m.,C. S. T. 





Custom Designs to Your Specifications: 
We'll be glad to customize your configuration to your particular 
needs and specifications. And if you don’t know exactly what 
you want, call us. We'll be glad to help. 


YOURS FREE! 


A $35 value...yours Free with your 
order of $500 or more. Call today! 


Sy 


Volume Discounts Available! 


Additional volume discounts available to. major corporations, 
academic institutions and computer clubs. Call now and save! 


Wide Selection, Name Brand - Low Cost 


We offer a wide selection of name brand drives, monitors, 1/O 
Cards, Printers, Laptop computers, and other devices too numerous 
to list here. Call and ask your PC Brand Consultant for details. 


@ Call 1-800-PC BRAND 


(Call 1-800-722-7263...In Illinois, Call 312-226-5200) = 


Take your choice A Senal or Bus Mouse Offer good until August 
31. £988 Ifyou de not qualify for our Free Mouse Offer. you may 
of course, purchase your mouse for $35 


i 


PC Brand, Inc. 954 West Washington Street, Chicago, Illinois 60607 1-800-722-7263 Hours: Monday thru Friday 8 a.m. to 6 p.m. C.S.T. 
VISA, MasterCard, Personal or Company Checks. and Approved P.O.s Accepted. All prices subyect to change. 
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Taiccre[gitcte. 
accounting 
system 


GENERAL LEDGER ¢ PAYROLL 
ACCOUNTS RECEIVABLE 
ACCOUNTS PAYABLE 
INVENTORY ¢ JOB COST 
ALL FOR $249 


in its review of 59 accounting packages 
conducted by Price Waterhouse. “This is truly a (complete accounting} 
system. Bedford's six modules...are easy to install. easy to use, and so well 
integrated with one another that it makes accounting a snap — even for 
monaccountans. 


JWORLD judged Bedford as ‘superb’ and selected it as one of the top 
Products of 1987. 


bedford. 


integrated Accountiag hal ¥ 



















, 1 is simply the best 
small business accounting system available. The there Guide is superb... 
and, if you know nothing about accounting or bookkeeping. the BEOFORD 
ACCOUNTING MANUAL offers a clear, concise tutorial to get you started 
instantly. oiedan, out of the box. 








NT system is truly remarkable. It’s 
ndash fast, versatile, and Lotus eae Automatic posting insures 
that all balances are up to date. The screens (full color or monochrome) are 
easy to follow and specially designed to increase productivity. Password 
protection eliminates unauthorized access to your records. Low cost tractor 
fed checks, invoices and statements are available. THE BEOFORO INTE- 










— GRATECO ACCOUNTING SYSTEM IS NOT COPY PROTECTEO. 
ay . , 
GENERAL LEDGER ACCOUNTS PAYABLE 
@ user can define chart of accounts @ uses open invoice method to keep track of full or partial payments against 
@ entries can be applied to prior periods within the current fiscal year any supplier invoice 


@ immediate reports for any date or period produced on screen or printer in- _@ fully paid invoices may be purged or retained 
cluding balance sheet, income statement, trial balance, chart of accounts @ automatically updates inventory records, project records and ledger 


and all journals accounts 
@ automatically posts from receivables, payables, inventory and payroll so all @ user can define aging periods 
statements are always current @ produces immediate vendor reports on screen or printer including 
@ automatically dis; isplays account descriptions and numbers on screen mailing labels, aged summary and details, and payables journal 
@ distribute journal entries into multiple revenue or expense accounts, proj-  @ automatically displays vendor names and numbers on screen when 
ects, profit centers or departments required for program input 
a produces full audit trails @ prints computerized checks or supports entry of manual checks 
@ zero balance accounts can be suppressed in reports INVENTORY 
PAYROLL ® suitable for manufacturers and wholesalers 
@ supports manual or computer produced checks @ handles state sales taxes 
™ automatically calculates all federal and state taxes, unemployment and @ updates from receivables and payables 
disability insurance @ uses weighted average cost method 
@ supports local taxes @ handles adjustments and transfers 
@ automatically posts payroll expenses to Genera! Ledger and Jobcost @ automatically flags reorder levels 
@ allows seven income fields including pay advance and tip fields @ reports can be displayed, printed or exported | 
@ deducts for taxable benefits @ expresses selling and cost price to three decimals 
@ automatically retains QTD and YTD employee earnings, deductions and JOB COST 
associated payroll expenses i 
# accumulates 940, 941, W-2 and state tax information @ any revenue or expense transaction can be allocated to profit centers, 
@ produces immediate employee reports on screen or printer including W-2 divisions or Projects 
forms, employee mailing labels, pool journals, QTD and YTD reports of | ® paycheck expenses include the company’s FICA, FUTA, SUTA and State 
earnings & deductions, and employee record reports. E. Pisabilib ee gat — . 
andles up to active projects at any one time 
ACCOUNTS RECEIVABLE ™ produces reports on screen or printer Including summary and detail 
@ uses open invoice method to keep track of full or partial payments against Teports on revenue and expenses for any project or departments 
any customer invoices ’ 
@ fully paid invoice may be purged or retained BEDFORD’S INTEGRATED ACCOUNTING SYSTEM 
@ automatically updates inventory and ledger accounts, and project records NOT COPY PROTECTED 
@ user can define aging periods $249 IBM Version (5%" and 34” diskettes come inside each package)... 
@ reports produced on screen or printer including mailing labels, aged sum- Works with floppy or hard disk drives. 
mary, aged detail and receivables journal $349 Macintosh Version 


® automatically displays customer names and numbers on screen when 
required for program input 

7 prints computerized invoices or supports manual invoicing 

@ prints computerized customer statements with remittance stubs 


ed OF (an | oo ee 1 A OR 
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A Division of PC BRAND 150 FIFTH AVE., NEW YORK, NY 10011-4311 PHONE: 212-242-3600 
FAX: 212-627-1171 TELEX: 667962 (SOFT COMM NYK) 
OVER ‘NI GH T SOF TWAR E D ELI VER Y Ali prices subject to change. Delivery subject to availability. — 


See Page 25 For Shipping Charges 








PC ADVISOR 


Intelligent devices that ease the frustration of sharing one printer, and surface analysis 
programs that find problem areas on your hard disk. 


PRINTER SHARING 

Our office currently uses several AT&T 
PCs and certainly will add one or more XT 
or AT clones in the future. Two of the 
AT&T PCs now share our only print- 
er—an HP LaserJet Plus—via a two-way 
parallel switchbox. 

We'd like to connect at least one other 
PC to the printer, but the PC és located 
about 100 feet away. How can we do this? 

Gerald A. Ahronheim, M.D. 
Monigomery, Vermont 


Connecting a PC to a printer 100 feet 
away is no problem—provided you switch 
from parallel connections to serial. Paral- 
lel interconnections offer greater trans- 
mission speed than do serial but nowhere 
near the distance. 

You'll also need a printer-sharing de- 
vice to gather and channel the input from 
the different PCs. Since it sounds as if your 
office will be expanding its use of PCs, you 
Should probably opt for a printer sharer 
that will allow you plenty of growth. You' ll 
also save yourself and your coworkers 
miles of walking and frustration if you 
choose an intelligent printer sharer—one 
that automatically chooses which print job 
goes to the printer at any given time. 

The Logical Connection ($495, Fifth 
Generation Systems, 2691 Richter Ave., 
#107, Irvine, CA 92714; (800) 225-2775, 
(714) 553-0111) rates among the most 
flexible and economical of such devices. 
Each unit allows connection of up to six 
PCs—four via serial cable and two via pa- 
rallel—and two printers, both through 
parallel links. You can daisy-chain up to | 


45 Logical Connections togther for added 
capacity, though you're probably better 
off with a full-fledged network if you find 
yourself leaning in that direction. 

Once properly connected and config- 
ured, the Logical Connection will auto- 
matically convert the serial signals to par- 
allel ones and decide which print job gets 
to the printer at any given time. A small 
print buffer (256K, upgradable to 512K) 
allows at least some print jobs to be sent, 
even if the printer is busy. This helps elimi- 
nate the frustration of having to wait for 
the printer when the guy across the office is 
Printing a few hundred flyers for his up- 
coming garage sale. 

Of course, the Logical Connection isn't 
the only game in town. You may find that a 
simpler device will meet your needs. Pe- 
ruse ‘18 Ways to Share Your Peripheral’’ 
in the January 26, 1988, issue of PC Mag- 
azine for a look at what the competition 
has to offer. 





# Several utilities on the 
market will test the 
surface of your hard disk 
for marginal areas and 
block off those areas 
when it finds them. 
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BAD TRACKS 
I sometimes get a DOS disk error—the fa- 
miliar Abort, Retry, Ignore? message— 
when I try to run my database program. 
After a retry or two, however, the program 
runs fine. What's happening, and how do! 
solve the problem? 

K. H. Starling 

Salt Lake City, Utah 


It sounds as if your database program may 
be stored on a marginally bad area of your 
disk. Each time your system tries to read a 
sector on your disk, DOS allows several 
retries before you get a disk error mes- 
Sage. In your case, sometimes the disk can 
read the bad sector by the last try; some- 
times it can’t. 

Several utilities on the market will test 
the surface of your hard disk for marginal 
areas and automatically block off those ar- 
eas when it finds them. If the data stored on 
the bad area is still readable, the program 
will move the data to a safe area of the disk 
before it blocks off the sector or sectors 
from further use. 

HDTest, @ shareware program, rates 
among the best of these utilities, primarily 
because of its exhaustive test of the disk plat- 
ter surfaces. You can download the program 
Jrom ary major bulletin board or send a 
check or money order for $30 ($40 Canadi- 
an) to Peter R. Fletcher, 1515 W. Mont- 
gomery Ave., Rosemont, PA 19010. 

If you'd rather stick with commercial 
packages, try The Norton Utilities, Version 
4.0 ($100; Peter Norton Computing, 2210 
Wilshire Blvd., #186, Santa Monica, CA 
90403; (213) 826-8032), or the Mace Utili- 


@ PC ADVISOR 


ties ($99; Paul Mace Software, 400 Wil- | 
liamson Way, Ashland, OR 97520; (503) 
488-0224). Both utilities contain compe- 
tent surface-analysis routines. 


WINGS FOR THE EAGLE 
I purchased an Eagle PC-2 in the early 
1980s. I'd like to upgrade my memory and 
graphics and add a hard disk. Now that Ea- 
gle is out of business, where can I go for 
products and technical support? 
David W. Jones 
Galveston, Texas 


We printed a question similar to this last 
year. But if the volume of nv Eagle-related 
mail is any indication, it's time to spread 
the word again. 

Shortly after the Eagle hit the endan- 
gered species list, a flock of ex-Eagle em- 
ployees formed Wilkinson Software (6400 
Westminster Blvd., Westminster, CA 
92683; (714) 895-1759, (714) 894-3216) 





VIEWPOINTS 


to provide Eagle-specific products and 


| free technical support. 


Wilkinson not only carries a supply of 
original Eagle replacement parts but also 
designs and produces several Eagle-spe- 
cific products of its own—including a 130- 
watt replacement power supply and an up- 
to-date system BIOS. 


CALCULATIONS ON TAPE 
I'm looking for a calculator that can dis- 
play and print a tape, like an old-fashioned 
desk calculator. | bought HomeBase, 
thinking its calculator would do the trick. It 
handles addition and subtraction well, but 
it prints only the answers to division and 
multiplication operations, leaving out the 
actual operands. 

David Forsten 

Spring City, Tennessee 


If you don’t mind paying for vet another 


desktop organizer, pick up a copy of | York, NY 10016. 


WordPerfect Library ($/29; WordPerfect 
Corp., 288 W. Center St., Orem, UT 
84057; (801 ) 225-5000). In addition to an 
impressive calculator with a full, printable 
tape, you'll get a notepad, phone dialer, 
calendar, and name and address file. 


POLYGLOT ADDRESS 

For our overseas readers who want to or- 
der Jet:Spell for its 11 foreign-language 
spelling dictionaries (see PC Advisor, PC 


| Magazine, January 12, 1988), the full 





company address is Polyglot Inc., 2450 
Central Aye., Boulder, CO 80301. 

As vou may have noticed, vour cries for 
full addresses in PC Advisor—to avoid 
costly overseas calls—have not gone un- 
heard. 


ASK THE ADVISOR 
Send your questions to the PC Advisor, 


PC Magazine, One Park Avenue, New 
Py 


Business Forms That Mean Business. 


FormWorx” is an extremely flexible forms design 
program, useful in all office environments. Menu- 

driven and easy-to-learn, the program lets you create 
and customize your own business forms—invoices, 
expense reports, tracking sheets, records, logs, 

calendars, schedules—any form you need. “No more 
correction-fluid, smudgy erasures, or sudden disap- 
pearances of hard-to-replace documents."PC World. 


FormWorx makes your business forms look 


businesslike. You can start from scratch or modify 
one of the many forms we've already created for 
you. You'll soon find that changing a formisas easy 
as changing your mind. “The user interface is first 
rate. Editing is especially easy.” PC Magazine. 
FormWorxis the fastest and easiest forms generator 


on the market. Period. intuitive pull-down menus 
and clear commands allow you to create your first 
form soon after opening the package. The best pack- 
age we've seen for generating forms is FormWorx. 
Its user interface is crisp, and the system is loaded 
with all kinds of features.” Compaq magazine. 
Special Offer! FormWors is just $95.° FormWorx 
with Fill & Fileis just $149. Each package includes 
an easy-to-read manual with tutorials and OUT- 
STANDING telephone support. Dozens of ready- 
to-print forms included FREE! 

Satisfaction guaranteed. Save time. Save money. 
Get down to business. Call today for the dealer 
nearest you or order directly. 


1-800-992-0085 
FormWorx 


Mass.: 617-890-4499, Fax: 617-890-4496 
Reservoir Place, 1601 Trapelo Road, Waltham, MA 02154 


Hardware 


dorilable on 1.5° disk when specified. Not copy protected. 


Over 125 prantess supported. Requires IBM PC, PS/2, or compatible with DOS 2.0.07 hngher. FormWorx— 
320 KB FonmiWerx with Flll & File—512 KB, Works with or without a graptacs board. Color & displayed on color systems. 
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“Shipping & bandling n US/Canada: ForrsWors—$4 75, FormWors with Fill & Fibe—$6.75. In Minas acd 5% sales tax. Abr 

nail overseas: Please inquire abou! special pricing. Credit cards, COD, and checks OK. PO's accepted from goverament. 
tnsbtubons and rated firms FormiWorx and Fill & File are trademarks of FarmWorx Corporation. (BASE is a regisiered 
trademark of AshtonTate, 


agencies, 
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WHAT 
THE 
EXPERTS 


ABOUT 
Page Perfect 


“PagePerfect integrates file management, word process- 
ing and page layout in an exciting way. Its file management 
operating shell is spectacular . . . The best I've seen. The 
page-layout and word-processing functions are superb too.” 
John Dvorak, San Francisco Examiner. 





























PagePerfect let's you create professional 
looking letters, proposals, newsletters and 
memos. . . in minutes, not hours! At a 
price of $495, you can't go wrong by 
listening to the experts. Call IMSI 
today for the dealer nearest you 
(415) 454-7101, (800) 222-4723, 
or (800) 562-4723. 


“If itis true. . . that what people want to do Is 
use their desktop publishing program to 
both create and format their documents, 
then PagePerfect is just about their only 
choice... 


On a feature list, the difference between 
PagePerfect and either PageMaker or 
Ventura wouldn't appear to be great. But 
when you sit In front of the program, what 
you get Is an experience that starts 
with word processing and then gives you 
access to page composition features” 
Stuart Aisop, P.C. Letter. 


“One of the most impressive features of geeks 
PagePerfect is its built-in emulation of both | 
WordStar and MultiMate word processing pro- 
grams . . . (PagePerfect) also allows the user to 
build an image library, with scanned or drawn images 
... PagePerfect has true WYSIWYG .. . Includes Bitstream Sa ee 


fonts . . . and delivers its display in color” 
Hartley & Pattie Lesser, Microtimes. 


“The best program I've ever seen on a microcomputer” 
Steve Wagh, Brown -Wagh Publishing. 1299 Fourth Street e San Rafael eCA 94901 
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INSTANTLY 


“The best package we've seen for generating forms 
... Compaq Magazine... “Faster, easier to learn, 
and more versatile than the competition.” 


FORMWORX offers a simple solution to all of your forms 
processing needs. Create invoices, expense reports, track- 
ing sheets, employee records, logs, schedules, application 
forms...Any Form in minutes. 


Anyone (no computer knowledge necessary) can create a 
simple form in minutes... and... with a little practice, use 
the FORMWORX advanced features to create any form 
imaginable. 


CREATE PROFESSIONAL LOOKING BUSINESS 
FORMS using FORMWORX’S advanced drawing tools. 
Draw vertical and horizontal lines, boxes with dots, dashes 
or solid lines of various widths ...add heading and text 
using a variety of type sizes and styles...complete your form 
by adding any of 95 graphics fill patterns including shading 
and borders. 


FILL OUT your form right on 
the screen. Just tab from blank 
to blank. Don’t worry about the 
math. FORMWORKX takes care 
of your calculations. Minimize 
retyping using frequent entry 
“lookup” lists or automatic date 
and time stamping. 
PRINT your form on almost any 
dot matrix or laser printer. Print 
one copy or 999 copies. Print the 
whole form with or without data 
or just print data on pre-printed 
forms. 
SAVE forms and data for fu- 
ture use. It's easy to change 
your mind! RETRIEVE and 
edit forms and data at any fu- 
ture time. Stretch or shrink 
a form, sort or resort a list, 
move things around until 
: every detail is just right. 
IMPORT AND EXPORT FILES to and from other 
software such as dBASE and Lotus 1-2-3. 


FORMWORX EXPANDED EDITION WITH FILL & FILE 
(contains all of the above features) ...$149.95 





IMAGINE BEING ABLE TO 


CREATE ANY 
BUSINESS FOR 










FORMWORX (without math functions/expanded data 
storage capabilities) ... $95 


FORMKITS is a library of professionally designed forms 
available for use with FORMWORKX. Each kit contains at 
least 70 ready to use forms immediately useful in business. 
Use each form as is, or customize it to meet your individual 
needs. 


Business Forms... essential business and communication 
forms for efficient operation of your business, office or 
plant. 

Time Management Forms including daily, weekly, and 
monthly planners, worksheets, and forms for projects, 
priorities, and goal setting. 

Sales & Marketing Management for the sales person or 
manager ... territory assignments, call reports, follow-up 
reports, sales analyses, commission records, and more. 
Personnel Forms for personne! management... interview 
schedules, performance evaluations, job applications, 
employee record forms, and more. 


Project Management contains forms for planning and 
controlling projects, proposals, cost estimates, including 
schedule and timetable worksheets and more. 


Graphs and Charts contains 112 formats for graphing, 
plotting, and recording information. 


FormWorx 
CORPORATION 
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You dBASE! programmers know what 
an expressive and readable language 
dBASE 1s It’s a very comfortable devel- 
opment environment But the pnce is de- 
based performance Even compiled 
dBASE doesn’ offer the speed that some 
users require these days. The kind of 
speed offered by software wnitten mm the 
Clanguage The answer is dBx™, 

dBx translates dBASE to C it offers you 
a major compehtive advantage over the 
next dBASE programmer Keep writing 
in dBASE. Take every application all the 
way to completion Then use dBx to 
translate them top to bottom to C! 





RT THE ¢ EED OF 


dBx Translates dBASE Applications to C 





Cc 


Other advantages C1s portable even 
to other operating systems like UNIX/ 
Xenx™™ To the Macntosh or Amiga 
dBx gives your apphcations a passport to 
places dBASE cannot go 

Has its own file manager for single 
user, but hnkstomayor C file managers — 
cree and dBC—for compatibildy with 
dBASE files or multi-user support We 
have everything you'll need, including 
good advice 


List Ours 
dBx $550 $419 
wih Library Source $950 $725 


Call for Full Source Pnaing 
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IEF /dBRIEF 


The Power Environment for dBASE Programming 


Many worthy uthty products supply 
needs that dB, 's programmung lan- 
guage doesn 1—dUTIL™, dFLOWT™ 
and a host of others Trouble is, you have 
fo use them separately, then combuie 
ten output nto your dBASE program 

No longer dBRIEFT, written in 
BRIEF's macro language, grabs hold of 
BRIEF and turns 1 into a complete dBASE 
Il and fl Plus programming domain 
Using BRIEF's underiying shell capabih- 
es and its own interfaces, dBRIEF can 
mun external utility libranes, a dBASE 


Foxbase +TM and Quicksilver compilers, 
all with GBRIEF still loaded and running 
the show It can do what BRIEF already 
does plus 


« Convert a screen layout into dBASE 
code for interactive data entry 

© Display dBASE file structures in 
windows, a great convemence alongsxle 
your program files. 

« Expand keystrokes into full dBASE 
Statements 

 Indent automatically for cleqic 


display 

* Create databases, index files, invoke 
Ashton-Tate’s dFORMAT™ and 
dCONVERT™, draw lines and boxes 

“Simply marvelous programming en- 
programs PC Maganne, 7/76 Source. 
programms ", TA UIE 
code included! 

Requires BRIEF 1.32 or later and 384k, 
§12k to run dBASE withn BRIEF. 640k 
and harddisk recommended 
BRIEF/dBRIEF Last $278 Ours call 
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APPLICATIONS PLUS ee 
you need to get the most out of dBASE 
An application generator (QUICKCODE 
PLUS), relational report wnter (QUICK- 
REPORT), and graphics system 
(GGRAPH) 

QUICKCODE PLUS offers dozens of 
features you've never seen before ina 
dBASE code generator Relabonal apph- 
Cations that read, display, and update a 
dozen or more databases simultaneously 
“Real-time ' calculahions, performed on 
Screen as the user enters each field 
Forms up to || screens long, with the 
ability to pass data between screens 
Computational formulas that automati- 
cally combine data from different data 
bases 9 Data types I6 held types 


S PLUS 


cr 


ro 








dBASE 





QUICKREPORT ssa full-featured rela- 
tonal report wnter, which combines up to 
6 databases in one report, handles many- 
to-one relahons, fancy printer features 
(like bold and satcs), computed fields, 
and upto I6levels of totalling and sorting 

dGRAPH 1s a graphics system that pro- 
duces bar, pre, lne, and mebar charts 
directly from dBASE data Dozens of op- 
tions let you tailor graphs to your needs 

APPLICATIONS PLUS ts [00% compa- 


ttble with Clipper and FoxBASE+ 

lust Ours 
APPLICATIONS 
PLUS $299 «Call 
QUICKCODE PLUS $295 $170 
QUICKREPORT $295 ($170 
QUICKENTRY Call Call 
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Powerful Implementations Of The Most F Pomiice 


ig Languages 

Microsoft C §0 The flagship of the 
Microsoft line runs up to 30 percent faster 
than tts predecessor fis new optmumation 
features deliver untouchable executon 
speeds, 100 new additional brary 
roulines 

Microsoft MacroASSEMBLER 50 If 
you ever wanted to take on the challenge 
of assembly, here’s your opportunity 
“MASM''5 01s lot easier to use has 
completely revised documentation, and a 
new “Mixed Language" programming 
guide that gives you step by step instruc- 
hons for inking your assembly code with 
other Microsoft languages. 

Microsoft QuickBASIC 4 0 1s a revolu- 


onary concept in BASIC programmung 
It allows you to run, edit, debug, and nun 
agam Our inends at Microsoft have elim- 
inated the dreaded compile step When- 
ever you edit your code QB4 automa- 
fically incorporates your changes, so that 
can Fun a program of 150,000 lines in 
less than a munute 

Each member of this language family 


includes the renowned debugger 
CODEVIEW 
last Ours 

Microsoft C $450 «$205 
Mocrosoft Macro- 

ASSEMBLER $150 $109 
Microsoft QuickBASIC $99 $ 6&6 
Microsoft FORTRAN $450 $295 


CIRCLE 43 ON READER SERVICE CARD 






ores 
For Fast Database Handling 
Btneve ts a library of subroutines that 
the programmer to build a data- 
base applicahon using any language It 
lakes complete charge of all file creation, 
indexing, reading, wniting, insertion, 
delenon, forward and backward search- 
ing Its balanced tree ndexing scheme 
finds any key in a million in less than 4 
accesses That's fast! 

Bmeve 1s multi-lingual also It includes 
more than 20 language interfaces (includ- 
ing C, BASIC, PASCAL, FORTRAN) 
However if it turns out that you are using 
something a httle unusual, worry not The 
Manual includes a chapter on how to 
‘wiite a language interface to Bineve 

Bineve's vital stahstics are equally im- 
pressive Filesmay have upto 24indexes, 
fixed record Jength to 4090 characters, 
variable length to 64K, indexes to 255 
characters, files of 4 billion bytes Net- 
work support includes Novell, 3-COM, 
IBM PC NET, Software Link's Multilink 
and many others 

XQL sa relahonal database manage- 
ment system designed especially for pro- 
grammers Imagine bemg able to access 
your database with the ease of SQL 
(Structured Query Language) statements 
and stil having the power to process that 
data nght down to the byte level 

Think about your apphicatons A large 
part of your software development effort 
is probably devoted to managing data 
stored in files on disk Hours spent wnt- 
inq lines of code to search and store data 


records ‘could have bein ed to pro- 
gvam more important parts of your apphi- 
cation Why not jet XQL do tt for you 
XQL wall increase your programming 
productivity and let you focus on building 
better applications 

The XQL system works m tandem with 
Bmeve and has an equally powerful 
chassis No lumi on the number of 
records per fle Max file swze ts 4 giga- 
bytes, Max record size equals 4K Max 
indexes per file is 24 The one version 
works for single or mulhuser systems, 
DOS Ver 30 or greater All languages 
are supported 

Xtneve ts the final ingredient in the 
Novell programming recipe [tis a menu 
dnven, data retneval system, that allows 
you to quickly find information and dis- 
play reports System developers can 
easily custome Xmeve to display com- 
mand menus, help files, and error mes- 
sages in the English spoken by the cus- 
tomer Xtneve screens then gives menu 
choices that users can quickly recognize, 
making Xtneve an easy product to use 
and Meera 

Report Option for pnnting customized 
reports, form jetters, mailing labels & 
Statements 


last. Ours 
Bineve $245 «($175 
Btreve/N $595 $445 
XQL $795 «$595 
Xtmneve $245 «$220 
Xtneve/N $595 $459 
Report Option $145 $128 
Report Opton/N $269 






For senous applications stick to the tools. 
that stick to the standards Not the least of 
reasons why GSSTM has emerged as the 
pre-emmnent graphics toolmaker 1s that it 
has always conformed to ANSI standards 
At the heart of the system 1s the CGI 
standard Development Toolkit It has alt 
language interfaces and device drivers 
for keyboards, mice, joysicks tablets. 
printers, plotters, cameras The drivers 
completely insulate your applicaton 
from concern for device idiosyner. 
GSS Kerne]™ conforms to ANSI's' 


KS 


Fiviic to GSS 





2b and has all tts drivers and 
bindings Macro level tools to draw. color. 
segment, transform. store and recreate 
an object The Metafile Interpreter reads 
ANSI CGM files with full CGI capability 
for recreation on various devices 
Quality software? IBM thinks so They 
sell GSS under the own inp R ales 
Needs 255k S 
CGI Dvipment Toolkit $496 HB 


Kernel System 49 86 $375 
Kernel for IBM RT S795 = $645 
Metafile Interpreter $205 «$235 








ind ZX 


dBASE, C, FORTRAN, BASIC, 


COBOL, PASCAL 


dbc ISAM, FoxBASE, Greenleaf, Halo '88, 
Logitech MODULA, MicroFocus COBOL, 
Norton Utilities, Pane! Plus, Periscope, Phoenix, 
Polytron, RM/COBOL, Sprindrift, Tom Rettig's 
Library, Windows for Data...and many more. 
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CONVERT YOUR PC, XT OR AT 





386 MOTHERBOARDS FOR 386 SPEED 
Don't let your PC give up the ghost — Hauppauge has just 
arrived with a new spark of life: the 386 MotherBoard.™ 
Far more advanced than an accelerator card, our line of 
MotherBoards grace your PC, PC/XT, PC/AT or compatible 
with speeds equal to the IBM PS2 Model 80. And faster. 
Because we've built in 1 Megabyte of high speed RAM and 
a 387 math coprocessor socket for speeds that make 
users humble with awe. 

OS/2 Compatible. To ensure a long, fruitful life, our 
386 MotherBoard is compatible with the PC/AT (BIOS and 
V/O)—so you can run the new generation of DOS, OS/2. Our 
Board also runs Windows/386, UNIX V and PC-MOS/386. 
For more power, you'll find 16-bit expansion slots that 
accommodate the latst /O expansion cards. No 386 
accelerator card gives you so much versatility. Only our 
386 MotherBoard gives your PC a future with un- 
limited possibilities! 

The Critics Applaude! PC Magazine awarded our 
Board “The Editor's Choice” for 386 Replacement Boards. 
PC World called it “the Upgrade Product of the Year.” 


INTO A HIGHER FORM OF LIFE! 


Technical Features = 16 MHZ 80386 = 1 Megabyte of 
100 nsec 4-way interleaved RAM * PC/AT compatible I/O and 
BIOS for support of OS/2 ® Six 8-bit expansion slots = two 
16-bit expansion slots (four on 386 MotherBoard/AT) * One 


32-bit expansion slot for up to 12 Megabytes of high speed 
memory ® Battery-powered clock calendar 


386 MotherBoard/PC or MotherBoard/XT .......... 
386 MotherBoard/AT .esssvsesssssvssssssessesessonsssesssssees 
32-bit RAM Board 

(2 Mbytes installed; up to 4 Mbytes) 

16 MHz 80387 math coprocessor ....... 

16-bit combination hard disk/ 

floppy disk controller .......sssssssssssssssesssssseseeeeseseee 


For more information on our easy-to-install MotherBoard, call: 
1 (800) 443-6284. In New York, call (516) 434-1600. 


Hauppauge Computer Works, Inc. Hat j f 
175 Commerce Drive, ei 
Hauppauge, New York 11788 ssw 
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FIRST LOOKS 


High Performance, Low Prices from 
Three New Dell Desktop Machines 








BY JOHN DICKINSON 


Dell Computer Corp.'s efforts 
to prove that Texans from Aus- 
tin do it better than those from 
Fort Worth or Houston gathered 
more firepower when the com- 
pany became the first to an- 
nounce PS/2-compatible PCs at 
the same time it introduced a 
spate of redesigned PC- and 
AT-compatible computers. The 
new Micro Channel-based line- 
up goes one-on-one against 
IBM's, but the machines won't 
be shipped until later this year. 
The new PC-compatibles are 
being shipped, however. They 
offer a complete range of well- 
priced, well-designed desktop 
computing power that gives cor- 





porate PC buyers plenty 
to think about. The Dell 
System 310 is a 20-MHz 
80386-powered machine 
housed in an AT- 
style cabinet and 





The high points of 
Detl Computer's Sys- 
tem 310 are ts fast 
80386 microproces- 
sor, swift hard disk, 
a wide assoriment of 
graphics and storage 
options, and price—$3 799 
for a base model. 


fast enough to bum the 

sand off a desert floor. 

And that's not even the good 
news: you can buy it with a 
40MB hard disk and mono- 
chrome display for as little as 
BE 799. The System 220 is 





a vot ti 


eas wa oo 

















powered by a custom-made 16- | 


MHz 80286 chip and priced at 
$1,799 for the base model. 
Bringing up the rear of the new 
line is an IBM Model 30 killer 





called the Dell System 100 
that's built around a MultiSpeed 
8088 and goes for a mere $799. 
Dell's new flagship System 
310 computer is everything you 
expect from a 20-MHz 386 and 
more. When it comes to proces- 
sor performance, this machine 
stands tall next to any 386 tested 


| to date in PC Labs. The only 


; 


machine that beats it running the 
PC Labs 80386 Instruction Mix 
test is the ALR FlexCache 
20386. Dell's 32K static RAM 
cache performs better than the 
ALR's, and it runs most system 
performance tests faster than the 
Compaq 386/20. 

Then there's the System 
310's ESDI-controlled CDC 
hard disk. By 386 standards, its 
18-millisecond access time is 


{continues on page 35) 





Paradox Upgrade from Borland 
Exploits the 80386 Processor 


BY NEILJ. RUBENKING 


Don't try to run Paradox 386 on 
an old computer. Nothing less 
than an 80386-based machine 
with hard disk, high-density 
floppy drive, and 1.5 to I6MB 
RAM will do. Paradox 386, 
from Borland International, 
takes full advantage of the 
80386 processor and wastes no 
effort on lesser machines. 
Using its own Virtual Mem- 
ory Manager, it maps a uniform 
address space of up to I6MB. 








The more extended memory 
you have, the less Paradox 386 
needs to access the disk. There 
are no overlays—all of the pro- 
gram loads at once and is always 
available. Internally it uses the 
32-bit instruction set, so many 
operations are more efficient at 
the very lowest level. You don't 
need a special operating system, 
however—it does all of this un- 
der DOS. 

The new Paradox is ex- 
tremely compatible with Para- 
dox, Version 2.0. You can use 
existing data and programs with 
ho modification. In fact, you 






can mix the 386 version and 2.0 


_ in a network and operate on the 


same data. The documentation 
is identical except for a short 
booklet detailing the differ- 
ences. 

Like most major database 
packages, Paradox offers a pro- 
gram generation module. 
Called the Personal Program- 
mer, it designs applications for 
you based on simple menu 
choices. The 386 version also 
updates this module for better 
performance. As with Paradox 
itself, the 386 and 2.0 versions 
(continues on page 38) 
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GrandView Outliner Integrates 
Classic Features and New Tools 


BY BARRY SIMON 


PCs have turned outlining into a 
major productivity tool. Grand- 
View, the new outliner program 
from Living Videotext (LVT), 
raises the outliner to high art. 

Outline programs are useful 
for organizing ideas, keeping 
track of to-do lists, and sorting 
out the kind of information 
that’s more suited to an out- 
line’s tree structure than the 
database/spreadsheet model of 
rows and columns. 

What makes PC-based out- 
liners so powerful is their ability 
to easily rearrange the structure 
in new and productive ways. 

The top-selling outline pro- 
gram for PCs is also the original 
one—ThinkTank, from LVT. 
One of its main competitors has 
been PC Outline. To bring out- 
lining to a new plateau, PC Out- 
line author John Friend has 
teamed up with LVT to produce 
GrandView. 

GrandView has inherited 
qualities from both its parents. 
Like ThinkTank, GrandView 
has a variety of organizational 
tools, including gathering, 
cloning, hoisting (making a part 
of the outline into the full dis- 
played outline), prioritizing, 
and sorting, as well as the more- 
usual tools to move headlines 
within the outline hierarchy and 
to hide subheadlines. 

The variety of tools is great- 
er than in competing products, 
and they’re usually more pow- 
erful. For example, ThinkTank 
limits hoisting to a single head- 
line and its subheads, while 
GrandView lets you mark and 
hoist any block of consecutive 
headlines. 

Like PC Outline, Grand- 
View allows you to load up to 
nine outlines at once and switch 
between them with single key- 
strokes. You can display several 
outlines on the screen at once in 
tiled or overlapping windows. 

GoandView also has. PC Out- 
line's easy movement of head- 


ee 













lines: a single keystroke starts a 
new headline, and before you 
type text into that headline, the 
arrow keys will adjust its posi- 
tion in the hierarchy. 
GrandView's graphic inter- 
face has many Mac-like quali- 
ties, but it runs in text mode so 
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ing software. One simple but re- 
markably illuminating one is to 
allow you to use different colors 
for different levels of the out- 
line. With this and acolor moni- 
tor, the structure of an outline is 
immediately evident. From the 
spreadsheet world, it borrows 
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You can have up to nine outlines open in GrandView. You switch between them with 
single keystrokes. The pull-down menu lists commands to move around the outline 
quickly, create templates, customize options, and create and use macros. 


there is none of the graphics 
slowness associated with such 
environments. GrandView has 
drop-down menus that branch to 
dialog boxes with check boxes 
and radio buttons. And while a 
mouse is optional, you'd be sil- 
ly not to use one, because the 
program's mouse support is 
spectacular. Place the mouse 
cursor on the status line at the 
bottom of the screen and press 
the right button, and you'll cy- 
cle to the next open outline; 
press the left button, and the last 
menu you used pops open. 
Like the other LVT out- 
liners, GrandView places a plus 
sign in the left margin to indi- 
cate that a headline has sub- 
headlines. Double-click on that 
with the mouse and the sub- 
headlines toggle between being 
hidden and appearing. Drag- 
ging the mouse can cither mark 
a block or move a headline, de- 
pending on where you start. 
GrardView introduces a 
number of new ideas to outlin- 


the idea of named ranges—you 
can name a headline and the 
name will stick as the position 
changes. 

GrandView could be used as 
a standalone word processor. 
You can shift any headline into 
document view, where the ma- 
terial after the first line of that 
headline becomes all that you 
work on. GrandView also has 
the same excellent Microlytic 
spelling-checking engine as Xy- 
Write. It’s particularly effective 
when used with the mouse. 

Printer support is extraordi- 
nary. For example, numerous 
sets of cartridge or downloada- 
ble fonts for the HP LaserJet are 
allowed. You can mark a block 
and then choose a font for it 
from a menu, or you can specify 
fonts by the level of the outline. 

GrandView’s customization 
features are excellent. You can 
specify over 40 different colors. 
It has a standalone utility to re- 
define the keyboard com- 
mands—there are over 200 
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functions to which you can as- 
sign keys or mouse actions. You 
have considerable freedom to 
specify the method of outline 
numbering, including bullets 
and semigraphics line charac- 
ters. You can trade files with 
ThinkTank, Ready!, PC Qut- 
line, and MaxThink, so you 
needn’t lose your previous work 
(although outlines are limited to 
available memory). 

The extensive tutorial in the 
manual and superb on-line con- 
text-sensitive help make this 
rich program easier to learn. 

Finally, GrandView brings 
project management capabili- 
ties to outlining with a device it 
calls Categories. Think of an 
outline describing the planning 
for a large project, which might 
be organized according to dif- 
ferent aspects of the project. 
You might also want to view the 
elements by due date, priority, 
or the name of the person re- 
sponsible. With GrandView, 
you can associate any headline 
to assignments within catego- 
ries that you set up and then, 
with a few keystrokes, view the 
outline in terms of these catego- 
ries so that, for example, you 
could see all items for which a 
given individual is responsible. 

If you've used an outline 
program, you'll be delighted at 
the power of GrandView. If you 
haven't, you'll be amazed at 
what a valuable tool it can be.[24 





















117 Easy St. 
Mountain View, CA 94043 
(408) 253-9600 

List Price: $295, special offer 
through July 31, for registered 
owners of ThinkTank, $89; for 
registered owners of Ready/ and 
PC Outline, $119. 

Requires: 256K RAM, DOS 
2.0 or later. 

In Short: The best outlining 
program yet. Not copy pro- 
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Dell 


{continued from page 33) 


good but not extraordinary. 
When run in its raw state, the 
disk performs as well as any of 
its brethren. However, when 
you install the new version of 
Multisoft’s PC-Kwik disk cache 
program delivered with the 
computer, hold on to your ear- 
drums because you've just 
launched the Space Shuttle. 
With the cache installed, the 
System 310 disk ran the PC 


Labs DOS File Access test for | 


small records in 5.93 seconds. 
The Compaq ran the same test at 
34.14 seconds and the IBM 
PS/2 Model 80-111] ran it at 
36.79 seconds. The System 310 
ran the large record test in 2.88 
seconds, which is about three 
times as fast as the IBM and 
Compag times. 

The System 310 tested here 
came equipped with the 90MB 
drive, but you can get it with a 
smaller (40MB), slower (28- 
ms.) drive, or with a 150- or 
322MB drive. The bigger drives 
are both rated at 18-ms. access 
times, and the caching software 
is available for any of the 
drives. The only negative thing 
about the disk is that the one 
shipped here had about 6MB of 




















bad sectors on it. 

VGA is the video standard of 
the day at Dell as well as other 
PC vendors, and the lowest- 
grade display and adapter com- 
bination available is VGA with 
a monochrome display (as with 
all Dell computers, you buy the 
System 310 with a display and 
adapter installed). The Phoenix- 
written BIOS includes logic to 
remap itself and video BIOS 





from ROM (read-only memory) 
into faster RAM (random access 
memory). As a result, the video 
display times when programs 
use BIOS routines are among 
the quickest 386 times recorded 
at PC Labs. 

The BIOS includes a resi- 
dent setup program that lets you 
reconfigure the machine with- 
out installing a diagnostic or ref- 
erence disk. If you’re not sure 
why the machine is performing 
as it is, just press the hotkey and 
look at what’s going on; if you 
change anything, you must re- 
boot to make it take effect. You 
use this program to configure 
the **compatibility’’ speed at 8 
or 4.77 MHz. Can you think of 
why you might want to run a 
386 at 4.77 MHz? Don’t worry, 
it doesn’t actually run quite that 
slowly. 

The base system has IMB 
RAM on the system board. The 
system can be equipped with up 
to 16MB—2MB on the system 
board and the rest on a special 
32-bit expansion card. The one 
tested here came with 4MB. It 
was a good thing, too, because 
Dell shipped its newly released 
version of OS/2 with it, and if 
you choose to run the new oper- 
ating system you'll need lots of 
RAM. Dell configured its ver- 
sion of OS/2 so you get a choice 
of running OS/2 and its DOS 
compatibility box or running 
real DOS, in this case Ver- 
sion 3.3. 

My only serious gripe with 
the Dell System 310 is its 
mushy, Compagq-like keyboard. 
Keyboard feel, however, is a 
subjective issue, and if you like 
this one you should waste no 
time in ordering up a System 


Smail footprint and small 
price tag ($799) distinguish 
Deli Computer's System 100 
machine. 


310. If you don’t like this key- 
board, order the 310 anyway 
and shop around for a different 
keyboard, because you will 
have to look far and wide to find 
a better price-performance 
package for the power user that 
is lurking inside you. 

lf you're looking for a com- 
puter with the look and feel of 


the nicely-sized Model 50, but | 


with a decent disk and extraor- 





dinary processing power, look 
no further because the Dell Sys- 
tem 220 fits that description. 
The 220 is powered by a Harris- 
manufactured 80286 running at 
20 MHz, which is just short of 
the high road in 386 country. 


The Dell Sysiem 220 runs 
most PC Labs benchmark tests 
at speeds nearly mimicking a 
386, courtesy of a 286 
Processor running at 
20MH:. 


The System 220 runs most 
PC Labs system benchmark 
tests at speeds that would make 
you think you're running a 386. 
It stumbles a bit when running 
the conventional memory ac- 
cess test and the unassisted (by 
an 80287) floating-point in- 
struction mix test, but that’s 
small potatoes when you con- 
sider the machine’s $1,799 base 
price. That price doesn’t in- 
clude a hard disk or color moni- 
tor, but even when you add in 
the maximum 100MB, 29-ms. 
disk and a VGA color monitor, 
you’re only talking about 
$3,699. On a price-perfor- 
mance basis, 1BM’s Model 
50 doesn’t come close to this 
thing. 

The system board in the Sys- 
tem 220 is about the smallest 
286 board I’ve seen. It includes 
a single 8-MHz, 16-bit I/O slot 
used to attach a three-slotted /O 
board. The system board design 
saves a slot by including a Chips 
and Technologies-based VGA 
adapter that tested out to be 
compatible except for the color 
palette test. The board also has 
built-in serial and parallel ports. 
All controller chips used on the 
board are C&T-designed. 

The hard disk in the unit test- 


| ed at PC Labs is the 34-inch, 


29-ms., 40MB unit made by 
Conner Peripherals, which also 


| makes drives used in some 


Compaq computers. You can 
also get the System 220 with no 
disk (why bother?) or with a 
1OOMB drive with the same per- 
formance rating as the 40MB 
unit. In either case, you get the 
Multisoft disk-caching software 
that performs so well on the 
System 310. On the System 
220, it takes an average-per- 
forming AT-class disk and turns 
it into a world-class disk com- 
petitive with most drives you'll 
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find in 386s. 

If size is an issue, you'll love 
the fact that the System 220 is 
about % inch smaller than the 
Model 50 in all directions. Be- 
sides the small system board 
and hard disk, the small foot- 


(continues an page 36) 
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Dell System 310 

Dell System 220 

Dell System 100 

Dell Computer Corp. 

9505 Arborelum Blvd. 

Auslin, TX 78759 

(800) 426-5150 

List Price: Dell System 310, 
wih VGA monochrome and 
40MB hard disk, $3,799; with 
9OMB hard disk and VGA 
color, $4,799, Dell System 
220, wih VGA monochrome 
and single 32-inch floppy disk 
dnve, $1,799; with 40MB hard 
disk and VGA color, $2.699. 
Dell System 100 with 
monochrome and single floppy 
disk dnve, $799; wih 20MB 
hard disk and VGA color, 
31.699. 

In Short: Dell's well-priced 
new lineup 1s headed up by the 
20-MHz, 386-powered Sysiem 
310 witha 32K sialic RAM 
cache and record-seling disk 
performance. The System 220is 
an 80286 machine with startling 
20-MHz performance that's 
priced like its 12-MHz 
brethren. The System 100 pits 
Dell against IBM"s Model 30 
markel wilh a compelent, well- 
priced desktop solution. 


CIRCLE 447 ON READER SERVICE CARD 








Photographs Thom O'Connor 


Dell 
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print is assisted by the 34-inch 
microfloppies installed in the 
front of the cabinet. One 
1.44MB unit is standard, and a 
second is optional. The key- 
board is the same unit used on 
the System 310. 

Like all new Dell comput- 


ers, the System 220 has a BIOS | 


written by Phoenix Technol- 
ogies, which pretty well guaran- 
tees you compatibility. Both the 
system and video BIOS pro- 
grams can be remapped into ex- 
tended memory to make them 
run faster, which is the default 
when you boot the system. 

As good as the System 220 
is, Ihave a problem with it: it’s 
286-powered in an age when 
386 computers are just short of 
being a commodity item, espe- 
cially if you measure these 
things by Dell Computer stan- 
dards. While the 220's price is 
competitive with most 12-MHz 
286s on the market, it’s only 
$1,000 short of the price of a 
minimally (but well-) equipped 
System 310. Be sure you think 
about that before you buy, but if 
286 power will do, don’t pass 
the System 220 over lightly. 

If you're going to clone a 
PS/2, you might as well clone 
thc mos! popular modcl, even 
though, by Micro Channel stan- 





dards, it’s not really a PS/2. At 
least that's what Dell Computer 
seems to have had in mind when 
it designed the System 100. The 
biggest difference between the 
Dell and IBM computers is that 
Dell's clone is priced more ag- 
gressively. 

The System 100 is a smalil- 
footprint, turbo-XT-style PC 
powered by a 9.54-MHz 8088 
with a switchable clock that 
runs the processor at optional 
speeds of 4.77 MHz (for com- | 
patibility) or 7.16 MHz (for rea- 
sons that escape me entirely). 
The System 100 comes with one 
or two 3%-inch floppy disk 
drives and can also be equipped 
with a factory-installed 20MB 
hard card made by Plus. 

With the clock set to run at 
9.54 MHz, the System 100 
clones the Model 30 even more 
closely than you'd expect in the 
performance department. Al- 
most all of the PC Labs proces- 
sor and memory benchmark 
tests ran at about the same time 
on both machines. The System 
100°s Plus disk drive is nomi- 
nally faster, with a 40-ms. ac- 
cess time versus the Model 30°s 
80 ms., but runs the PC Labs 
DOS File Access benchmark 
tests at slightly slower times. 
File access times improved by 
about 15 percent when | used 
Plus-supplicd utilities to switch 
off the screen indicator that | 





‘+ Benchmark Tests: 
= ) Dell System 310 and 220 


Ime Dell System 310 holds its own against any 20-MHz 386 
we've tested. It runs system performance tests faster than 


shows when the disk is being ac- 
cessed. Dell is now considering 
shipping that utility with the 
System 100. 

The system board is about 
the tiniest you'll see for an 
8088-based machine, powered 
by an equivalently tiny 30-watt 
power supply—that’s barely 
enough to run the system and 
the hard card. The board layout 
mimics some of the more-clever 
thinking that went into IBM's 
PS/2 board designs. In particu- 
lar, the PC-compatible 1/0 bus 
is available in three slots mount- 
ed on a dumb I/O board attached 
to the main board at a 90-degree 
angle using a standard 64-pin 
edge connector. The system 
board includes serial and paral- 
lel ports, and it’s a good thing 
because the three I/O slots are 
quickly filled by the video 
adapter and optional hard card. 

The System 100 keyboard is 
not detachable. But it tums out 
that the configuration works just 
fine in a machine this small and 
light, because turning the key- 
board to get its angle ‘‘just 
tight’ doesn't interfere very 
much with whatever else is on 
your desk. 

The Key Tronic keyboard 
has a better, clickier feel than 
I'm used to from either that 
company or Dell, and I would 
like it except for Dell's decision 
to use the truncated key layout 


Relative Times 
(Compaq Deskpro 386/20=100) 








that IBM uses on the PS/2 Mod- 
el 25. It makes for a smaller 
keyboard—a genuine necessity 
on this machine—but deprives 
you of the separate keypad that I 
find handy in so many applica- 
tions. I would have preferred it 
if Dell had opted for the old 83- 
key layout that is used on earlier 
PCs and ATs. 

Dell ships the System 100 
with MS-DOS 3.3 and some- 
thing called DOS Manager. 
Written by Microsoft, DOS 
Manager turns out to be the 
SAA-compatible DOS shell 
you'll probably be getting with 
the next version of DOS. 
Whether it comes with DOS or 
not, it’s one of the better DOS 
shells you'll see and works well 
on any of the PCs I tried it out 
on. If you want a preview, take 
a look at the user interface on 
Microsoft Works. 

If you like the Model 
30—and judging by the num- 
bers, a whole raft of you 
do—you' ll love the Dell System 
100. You're not going to want 
to mun Windows but, since the 
most expensive version with 
two floppies and the hard disk is 
only $1,699, the System 100 is 
an inexpensive as well as effec- 
tive desktop solution for users 
running standard PC applica- 


the Compaq 386/20. The 20-MHz 286-powered System 220 
keeps up with 20-MHz 386s when running most performance 
tests. 


Performance Times 
(Timas givan in seconds) 


80386 Floating- | Conven- 
Instruction Point tional 
NOP Mix Calculation Memory 
Compaq Deskpro 386/20 1.65 2.91 10.50 0.40 
Dell System 310 1.68 2.85 10.27 0.31 
Dell System 220 1.68 2.96° 12.91 0.58 
* 80286 Instruction Mix 
| Tha NOP benchmark test is Gesigned to measura raw 
clock speed and memory access tima whila minimizing 
@iarences in microprocessors and the effect of memory 
caching This test executes almost nothing but NOP 


(‘No Operation”) machina code instructions in a big 
12a seo 


Instruction code Thesa instructions ara a subset of the 
total processor instruction set Tha 80386 Instruction 
Mix implaments a number of 32-bit operations In the 
80386 processor these becoma single instructions, 
whereas in the BO86 and 80286 versions of the 

An omas leet ey lena mite iesinetions 


division, exponentiation, and loganthmic and 
trgonometnc functions The benchmark program uses 
the floating-point library included with Microsoft G 
Compiler 40 


Fe Sena lett maeratbs. 
256K of conventional memory and treats st as a series of 
64-byte records Than, 16.354 random records are read 
into and writlen from thes memory The result shown is 
the average of the read and write times 


The 80396 Instruction Mix benchmark test measures 
the time tf takes to execute a selected senes ot proces- 
sor-intensive tasks. The test program uses 80386 


The Floating-Point Caiculation benchmark test 
Measures processor speed by looping through a series 
of floating-point calculatons. including multipication, 
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Enable 2.0 
can do 
more for 
your 
business 
than the 
other 
five 
combined. 








“Enable may legitimately claim 
to be the only package 
you'll ever need’ 

Computer Buyer’s Guide & Handbvok 


Five major business tools, Word 
Processing, Spreadsheet, Graphics, 
Database Management ahd 
Telecommunications: ail in one 
full-featured, easy to learn, cost- 
effective package. With the 
ability to share data across 
applications that no group of 
stand-alones can match. And now, 
with newly-enhanced version 2.0, 
PC Week has named Enable “best 
integrated software package on 
the market?’ 

Its remarkable ability to handle a 
virtually unlimited range of tasks 
has already made Enable one of the 
leading software suppliers to the 
Federal Government and 
Corporations large and small. 


“If you are looking for 
one program to do it all, 
this is the one” 
PC Magazine 


If you’re stepping up to a Local 
Area Network, new Enable/LAN 
just came out on top in acom- 
parison with other integrated LANs 

in an InfoWorld report: “easier to 

learn and use...the best integration 

... (Enable) simply feels right” 

Enable 2.0 and Enable/LAN. Every- 

thing you need to unify, simplify and 
strengthen the operation of your 
business. For now, and for the growth 
to come. 

For more information, plus the 

name of your nearest Enable dealer, 
just dial 1-800-634-3470. New York: 
1-800-551-1004. Canada: 613-727-5040. 
Please ask for Department M. 





Consider Enable's $695 versus their 
nearly $2500. How does thal compute? 


integration without compromin 


enable = ©1987 The Software Group, Dept. M, Northway Ten Executive Park, Ballston Lake N.Y. 12019 
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Paradox 386 


(continued from page 33, 


of the Personal Programmer are 
completely compatible. 
Because it ships on high- 
density disks, Paradox 386 is 
compact and installation is 
quick. There are only two disks 
for the main program and two 


FIRST 


will want to either remove those | 


programs or install enough 
RAM so that you can have plen- 
ty of both expanded and extend- 
ed memory. If possible, give 
Paradox 386 twice as much ex- 
tended memory as your data oc- 
cupies on disk. 

Paradox 386 doesn't en- 
hance every operation, just 





If you are using Paradox 2.0 ona 
386, you should upgrade. If you 


don’t have a 386, 


this program is 


a very good reason to get one. 





more for the Personal Program- 
mer. This is quite a contrast 
with the 10to 12 disks and inter- 
minable installation of some 
other major packages. 

Paradox 386 does have one 
specific limitation beyond the 
hardware requirements men- 
tioned above. Your RAM over 
IMB must be configured as ex- 
tended memory. If your current 
system includes programs that 
require expanded memory, you 


those involving repeated access 
to large tables. Retrieving data, 
making ad hoc queries, scroll- 
ing through the data set, sort- 
ing—all of these will happen 
faster. However, small opera- 
tions like editing individual 
fields or transferring single re- 
cords to an array won't show 
any improvement. The same is 
true for applications—large 
ones with libraries full of proce- 
dures will run faster; small, sim- 


LOOKS 


ple ones will not. 

Note that the 386 chip can’t 
Speed up your printer. You'll 
want to install a large printer 
cache so the printer won't slow 
you down. 

As delivered, Paradox 386 
is network-ready . If other work- 
stations in the network are run- 
ning either the 386 version or 
2.0, they can share data and ap- 
plications. Do note that only the 
386 workstations will get per- 
formance advantages. Paradox 
386 is not a “‘server applica- 
tion’’—each workstation runs 
its own copy. 

Borland will soon offer its 
386 Network Pack, which li- 
censes you to use the program 
on up to six workstations linked 
to a shared data disk. Paradox 
386 is a standalone application 
with network capability—the 
Network Pack simply costs less 
than multiple copies of the soft- 
ware. 

The virtues of Paradox 386 
become evident only with me- 
gabytes of data. It’s aimed at the 
large database user. If you’re al- 
ready using Version 2.0 and 
have a 386-based machine 











available, you should definitely 
upgrade. If you don’t have the 
386 machine yet, this program 
is a very good argument for get- 
ting one. Pu 


Paradox 386 
Borland Intemational 
4585 Scotts Valley Dr. 
Scotts Valley. CA 95066 
(408) 438-8400 
| List Price: $895; upgrade from 
| Paradox 2.0, $125. 
Requires: |.SMB RAM 
minimum, hard disk and high- 
density floppy disk drive 
(1.2MB. 54-inch or 1.44MB, 
34-inch), 386-based 
computer. 
In Short: A powerful database 
manager thal takes full 
advantage of the 80386 
microprocessor. Not copy 
protected. 
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JetFont Puts More Spreadsheet on Your Page 


PC HANDS ON 


BY EDWARD MENDELSON 


If you're tired of taping spread- 
sheet printouts together or turn- 
ing everything sideways so you 
can get a whole worksheet on 
one piece of paper, you're ripe | 
for Computer Peripherals’ $325 





JetFont 123 Cartridge for the 
HP LaserJet. 

This cartridge enables you to 
print virtually any spreadsheet 
on a single page. It comes with 
four font sizes in landscape and 
portrait orientations. The small- 
est packs 30 characters to an 
inch, which means that you can 
fit 240 legible characters across 
a standard 8'4- by I l-inch page 


' and then fill the page with 176 


lines. If this does not give you 
enough spread for your spread- 
sheet, you can switch to land- 
scape mode and fit 315 charac- 
ters on a line. Either way, that’s 
four times more data than you 
can Ticon a single page with we 
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JetFont's specially designed Latica type- 
face fits a lot of vour worksheet onto a 
single printed page while remaining sur- 
prisingty reagapie. 


EC 








LaserJet’s resident Line Printer 
font. 

The JetFont 30-character- 
per-inch font is surprisingly 
readable, but you'll want to re- 
serve it for giant spreadsheets. 
Smaller spreadsheets can use ei- 
ther of the two larger sizes, one 
at 21 cpi, one at 16 cpi. There’s 
also a standard 12-cpi font that 
can double as a font for spread- 
Sheets and for text printing, al- 
though you shouldn't throw 
away any Hewlett-Packard car- 
tridges you already own. 

The Lotica typeface in the 
JetFont cartridge was specially 
designed by Xiphias for legibil- 
ity in very small sizes. In a nor- 
mal size such as 12 cpi, the 
numbers are beautifully propor- 
tioned, but text looks more un- 
even than it does with conven- 
tional typewriter-style or 
proportional fonts. 





| 
The cartridge uses the Lotus 


International Character Set, so 
you can use it to print both for- 
eign atte fitretveral cfatacrers 
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from Lotus 1-2-3, Symphony, or 
Manuscript. You can also use 
JetFont to get readable micro- 
scopic printing from any other 
application, but you will have 
to spend some time modifying 
the other application's printe 

driver. P 
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JetFont 123 Font Cartridge 
Computer Peripherals Inc. | 
667 Rancho Conejo Blvd. ) 
Newbury Park, CA 91320 

(800) 854-7600 

(805) 499-5751 

List Price: $325 

Requires: HP LaserJet or com- 
patible printer. 

In Short: Four sizes of an ideal 
font for spreadsheet printing. 
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Disk Optimizer. The original un-fr 


now has un-format. 


It’s still the safest, most effective way to 
put the zip back in hard disk performance. 

For more than two years now, Disk 

imizer has helped PC users everywhere 
safely restore and maintain the smooth, 
slick, fast performance of their hard disks. 

And now there's a new and improved 
Disk Optimizer that un-fragments files even 
more effectively. And includes enough 
additional disk management tools to 
make it one of the best software values 
anywhere. 

So, who needs Disk Optimizer, anyway? 

Simply everyone who ownsa hard disk 
and relies on the speed and convenience it 
gives them. 

That's because DOS is constantly slow- 
ing your hard disk down. It does it by 
breaking files up into pieces. Storing differ- 
ent chunks in different places. And that 
makes everything slower—loading, sorting, 
rerticvirg Bicli up—because your hard 
disk has to chee all around to read and 
write different pieces of your file. 

Disk Optimizer restores the speed of your 
hard disk by putting files back together in 
one contiguous piece — where they belong. 


agg pe teabeth Joan Doyle, India 
1 feel this is essential on 


~D. Sorenson, Texaco, Calefornua 





Disk Optimizer is absolutely, positively 
“disaster proof.” 

It’s sad but true. Some other un- 
fragmenting software could lose your data if 
something goes wrong in the process. Likea 
routine reading or writing error. Or evena 
power failure. 

But have no fear with Disk Optimizer. 
Nothing will go wrong because nothing can 
gowrong. Even if you yank the plug from 
the wall in the middle of the program. It’s 


because only Disk Optimizer copieseach 
file, piece by piece, then checks the newly 
un-fragmented version for completeness. 


Only then does it go back and ease the 
fragmented version. Not power spikes, 
ete or DOS errors—not even 
earthquakes —can cause data loss. And only 
Disk Optimizer makes you that promise. So 
why trust your disk to anyone else? 
It’s like a precision tune-up for your disk. 
In addition to un-fragmenting, Disk 
Optimizeralso lets you quickly choose 
the optimum layout for your disk. So your 
most-used files have the fastest access. And 
program and other unchanging files can be 
permanently un-fragmented and set aside 
on their own area on the disk. The simple 


menu makes it a snap. 
i ae Disk Optimizer’s rave reviews; 
eC ron : 
June ine jazme's “Best Of The Bese” wrilities, 
1 find Disk Optimi 
zer excellent, Disk 
Fontasy fonts rose ead 77MHz ts much faster 


tware for anyone with a hard drive,” 


“Seer Jy 4 
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Un-format —one of the 
ful new reasons to 
uy Disk Optimizer. 

Oops! Make a simple mistake at the key- 
board and you could wipe out your hard disk 
with aDOS Format command. But don't 
worry. “Un-format” will recover your entire 
disk, and all your data, in just moments. It’s 
included with your new Disk Optimizer. 

Plus, you get the new “Analyze” 
with a graphical display that shows your disk’s 
condition so you'll always know when it's 
time to optimize again. You also get “Sorts” 
for organizing directories for the best appear- 
ance and sequence. “Findfile” for searching 
out hard to find files. “Delfile” for locating 
and erasing unwanted files. “Lock” and 
“Unlock” for file security. And more. 

You could spend hundreds on other utilities 
and still not get all the functionality packed 
into Disk Optimizer at no extra charge. 

Use it once and you'll discover what 
nearly 200,000 users already know — 
$69.95 isa small price to pay for the speed, 
convenience and safety you get only with 
Disk Optimizer. 

Look for the new Disk Optimizer 
at software dealers everywhere. Or order 
directly from SoftLogic Solutions by call- 
ing us toll-free. 






ky Optithizer 69° 


SOLUTIONS 
SoftLogic Solutions, Inc. 
One Perimeter Road 
Manchester, NH 03103 
800-272-9900 (603-627-9900 in NH) 


Call 800-272-9900 
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I 1987 was the year of the 
LAN, this is surely tuming 
into the year of integration. The 
Mac and DOS worlds are con- 
verging at a breathtaking rate, 
thanks mainly to the newly re- 
spectable Mac II. the cascade of 
applications the two ma- 
chines can share, and 

better means of pass- 





Lotus 1-2-3 2.01 
Lotus Development Corp. 


PC Tools Deluxe 
ma Central Point Software 


Quattro 
Borland International Inc. 


GBASE lil Plus 1.1 
Ashton-Tate Corp. 





Turbo C 1.5 
Borland Intemational Inc. 


Peter Norton Computing 





Learning DOS 
Microsoft Corp. 







IN PERSPECTIVE 


The Top Ten Sellers list ranks PC 

business programs according to their 

sales performance in the last week of a 5- 
week period. It also tracks programs’ rank- 
ings (reading left to right) from February 22 

through March 26. A 5-week history is charted to 

give a sense of a program's sales strength over time. 
Dramatic shifts in a particular program's ranking may be the 
result of sales promotions conducted by individual retailers. 
Seasonal factors, such as end-of-year-budget purchase decisions, 

can also play a large role in the performance of a particular program in 
any period. More than 12,000 individual locations contribute to the list. 






Sales information compiled by Ingram Software Inc. 


All the talk about OS/2 might make you think 
DOS is losing popularity. Our latest survey 50 
shows this isn‘) true: only | percent of respon- 

dents thought that DOS would lose its domi- 40 
nance within a year, and the majority said it 

would be 4 years before other operating systems a0 
took over. 

That doesn’t mean nobody cares about 20 
multitasking, however. More than half the re- 
spondents said it was important, even though 44 
percent had no plans to buy the products listed. 
Is OS/2 what they're looking for? Doesn't look 
like it: our last question gives an indirect reading 
on the feeling about OS/2—62 percent of re- 
spondents have no plans to buy it. 


z 
(J wtunt year 5] wittn 4 years 
[__] wit 2 years [i Later than 4 yoars 
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The Norton Utilities Advanced Edition 





ing data between them. At the 
same time, high-powered 386 
DOS machines are taking over 
some of the duties formerly as- 
signed to the big workstations. 
That last kind of integration got 
another boost in early April 
when Sun Microsystems rolled 
out its 386i twins—20- and 25- 
MHz machines that combine 
386 processors with worksta- 
tion-quality video and the abil- 
ity to run Unix applications. 
Sun's strategy with these 
machines is to break down the 
barriers between the 
DOS and work- 
station arenas 
and to get 


Sideways 3.2 
a Funk Software Inc. 


Turbo Pascal 4.0 
Borland Intemational Inc. 


QuickBASIC 4.0 
Microsoft Corp. 


Rankings are based 
on net sales by unit; 
retums are sul 
tracted from gross 
sales, 
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| 1 No 








a piece of the DOS profits. 

The move has advantages 
for both sides. The industry has 
long ignored the fact that techni- 
cal and scientific users of work- 
stations also need general appli- 
cation programs like spread- | 
sheets, datahases, and word 
processors. The 386i gives such 
users access to the broad base of | 
DOS programs already in use on 
PCs. For PC users, the sudden 
availability of Unix isagateway 
to more-powerful applications 
and connectivity with minis and 
mainframes. The 1,152 by 960 
resolution of the 386i monitor 
and the 25-MHz speed will thrill 
workstation neophytes and in- 
duce the PC industry to produce 
more-capable desktop ma- 
chines. 

Behind all of this is a com- 
pany that’s soared to the top of 
the heap in the last year and is 
now extending its already broad 
reach to yet another area of the 
market. The 386i machines 
stretch Sun’s offerings across 
three distinctly different hard- 
ware platforms: the company’s 
68000-based Unix workstations 
have been the mainstay of its 
business, and the newer SPARC 
(Scalable Processor Arch- 
itecture) machines—power- 
houses that derive enormous 
processing speed by using fewer 








New on the Charts: He Who Hesitates... 


ic pertod of stability on the Top Ten Sellers 

by a flurry of activity in the last few weeks. 

bid farewell to the tax packages and get 

business of applications programs, utilities, and 

ming languages. And there's plenty of action there. 

slike software users are getting tired of waiting for 

the new releases of certain major software programs and are 
starting to spend their money elsewhere. 

In the past 5 weeks. Borland’s Quattro soared from 
number 13 to number 3, anascent almost certainly propelled 
by the delay of Lotus /-2-3, Release 3.0. WordPerfect Corp. 

_ is suffering for its molasses-in-January progress on the 
release of WordPerfect 5.0, of which there is still little sign. 
The m plummeted from its steady number-3 ranking 
to ito tach drops it off the Top Ten Sellers list. 

Itwouldbe ungracious to gloat over these developments, 
butif they awaken software developers tothe importance of 
meeting announced release dates, the user community will 
at least have gained something. 
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instructions and thus waste less 
time telling the computer what 
to do—are another direction for 
the future. Several prominent 
computer manufacturers are li- 
censing the SPARC technology 
from Sun to build their own ma- 
chines; other deals will be an- 
nounced soon, 

And now the 386i's. They 
take a lot of sense. With only 
30,000 Unix computers (from 
all makers) installed, the need to 


buy one of these 
systems? 





[_] DESOnew. trom Quarterdeck Systems 


|_| PC MOS/386, from The Sottware Link 
[Ey] Mesosott windows 


DOS under Unix 
[Ey None ot the above 
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branch out was obvious, (The 
company is also trying to 
broaden its influence in that 
markct by pushing a new win- 
dowing interface. Open Look, 
that it hopes will be espoused by 
application software develop- 
ers.) 

How will Sun doin the DOS 
market? It's a different ball- 
gamc with several well-estab- 
lished players, and it’s going to 
take some doing for Sun to get 









into the lincup. The next few 


| months should be very interest- 


ing, indeed. 


| Meanwhile, Back In Fort 


Worth...You might be think- 
ing Tandy Corp.'s acquisitionof 
laptop-maker GRiD will mean 


| you'll be able to pick upa sleek 


new GRiDCase at your neigh- 
borhood Radio Shack. Wrong. 
Tandy will keep the twocompa- 
nies separate and will continue 
to sell GRiDs only through di- 
rect-sales offices. The only 
overlap may be the integration 
of the Tandy L1400 into the 


| bottomend of the GRiD product 


How important is the Presentation 
Manager in your decision to buy OS/2? 


line, which seems like an odd fit, 
since the lightweight, backlit- 
screen GRiDLites share a simi- 
lar market position with the 
LT 1400s. 

Separate distribution or not, 
the deal gives Tandy anentréeto 
the government contracts that 
were GRiD’s bread and butter. 
IBM's getting ready to take the 
wraps off Prodigy, the videotext 
service which has cost IBM and 
partner Sears millions in devel- 
opment. Fora flat monthly fee of 
about $9.50, the service will 
offer weather reports, movie 
feviews, and “personalized re- 
sponses" from “experts” like 
Jane Fonda and Howard Cosell. 
—Nora Georgas 





[cna 
a hekaainn 
__] Not very important 
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[J We have no plans to buy OS72 















































ICRO 1-800-441-FAST 


COMPUTERS 


Avantage286  Avantage88 
10 Mhz-0 Wait 8 Mhz 8088 


ia Our Prices 
Norton SI = 11.5 Include Monitor! 


$969 Complete | $559 complete 


tem includes 512K, 1.2MB oe Drive, Dual Speed Base System includes 640K, 360K Drive, Dual Speed 
hz eee 8 Expansion Slots, Monochrome Graphics (4.77 & 8 Mhz) 8088, Monochrome Graphics Adaptor, TTL 
L High-Res Tit & Swivel Amber Monitor, Parallel High-Res Amber Monitor, 150W Power Supply, Parallel 
Printer Port, 200W Power Supply, Clock/Calendar, Enhanced Pnnter Port, AT-Style Keyboard and Learning Software. 


AT-Style Keyboard and Learning Software. CALL FOR ALL CONFIGURATIONS 
Base System With 20MB All Systems Base System With 20MB 
28ms Seagate Hard Disk $1249 Come with A | Seagate Hard Disk $799 


Base System With 40MB_$ Warranty | Base System With 30MB 
40ms Seagate Hard Disk 1399 Seagate Hard Disk $849 































COLOR MONITOR OPTIONS 
Samsun Bae Mitsubishi RGB/ Samsung EGA/ Mitsubishi EGA/ —- Mitsubishi Diamond 
CGA CGA Card Paradise EGA Card Paradise Scan/ Genoa Super 
(e20x200 640X200) 640X350) EGA Card EGA f Atta 
DD: $200 DD: $270 DD: $400 $650 








ADD: $470 


HARDWARE 


LIST FAST | Paradise 
7490-497 Basic EGA 
999 8665S Autoswitch 480 
1499 699 VGA Plus 
BOARDS 5 Pack OK 


Call 


eal Graphic Solution ots, 















159 699 
Call 30MB AT #138 599 
40MB AT #251 899 





Amdek 
310A 
Others 
Magnavox 
Vega VGA 269 Mistubishi 


Dre 
us speed 
Multispeed ee 









Multisync It 
Multisync GS 
Princeton 


Samsung 
Zenith 1490 


rd Processors 
Easy Extra 99 
GEM First Word Plus 199 
Mulnmats Adv Il $65 
Professional Writs. 199 
rat 195 
Q& AWnie 199 
Votkswniter 205 
Webster's Whiter 100 
Word 450 
Word Perfect ae 
WordStsr 


Call 
Call On Non-Listed Items 




















PFS.First Publisher 99 ‘ E TERMS: No Charpe for Visaor MasterCard. Shipping 
OrkS, © ¥& (Min $4) Product warranties & clare 
Publisher's Paintbrush 285 59 2. 29 | homed ny manufacturer All returm ane sujet to 19° 








Testu hong tee. call for RA COD’. add $F, coxinctinns 


apply Personal/company checks delay shipping Com- [F 
WordPerfect Exec 59 palihiisty mu guasaniced (except on Avantage). Prices, 





39 MiceAccessories Labi AZ ender, add 6 5% 
ye te gg I De pe a Dt Remar 
In: i i 8? i rea: ema, 

Managing Your Money 199 417 Microsoft Senav/Bus 150 97 Norton Advanced WSN 










Peachtree Complete 199 149 PC Mouse 149 ag Sidekick Pius. Order Provewing Technical Q's: ttl? NUR) 
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[ u aa HANDS ¢ 
BY WINN L. ROSCH 


Everex Systems’ reputation for 
making low-cost peripherals 
might make you expect its first 
80386 computer, the STEP 
386/20, to be a cut-rate ma- 
chine. In fact, the only place 
where Everex skimps is the 
$4,699 price. The STEP 386/20 
ranks as the fastest 20-MHz PC 
yet tested, and nowhere does its 
quality suffer. 

That speed is earned with 
cache memory. The cache is 
built around a proprietary cir- 
cuit design, with Intel's 82385 
cache controller absent. The 
cache is scalable—its size var- 
ies with the number of memory 
banks you fill. 

Each bank can hold up to 
four SIMMs (Single In-line 
Memory Modules). Fill one 
bank and you get 64K of cache. 
Load the system board with its 
Capacity of two banks and you 
will have 128K, as in the evalu- 
ation unit. Pile in a 32-bit ex- 
pansion card with another two 
banks, and you will have 256K 
of cache. 

The hanks can be filled with 
















operations. 






Performance Times 


{Times given in seconds except where nated) 


either 256K or IMB SIMMs. 
The basic system fills one bank 
with IMB; the test system had 
two. Megabyte SIMMs push 
system board capacity to 8MB, 
16 with the 32-bit slot filled. 
The SIMMs in the evaluation 
system were rated at 120 nano- 
seconds, the static RAM cache 
chips at 25 ns. 

Of the first megabyte, 640K 
is available to DOS and the rest 
goes to shadowing ROM and 
speeding up throughput. The 
test of the system's memory is 
addressed in the extended mem- 
ory area. 

According to Everex, the 
STEP 386/20's advanced mem- 
ory management architecture 
allows it to cache both memory 
reads and writes. The Everex 
design keeps the cache and main 
memory in sync during writing, 
DMA transfers, and all other 
memory operations. 

The STEP 386/20 can be run 
at 20, 10, or 7 MHz, all with the 
cache in control. The lower 
speeds are achieved by dividing 
down the oscillator frequency 
by one-half or one-third (the 
marked 7 MHz is actually 6.67 
MHz). The expansion bus al- 
Ways operates at 6.67 MHz. 


/*S Benchmark Tests: Everex STEP 386/20 vs. 
ji hi Compaq Deskpro 386/20 and IBM PS/2 Model 80-111 


7 fe Everex STEP 386/20's proprietary 
memory caching makes it speedier than 
other 386s on most processor-intensive 









Evarex STEP 386/20 
IBM PS/2 Modei 80-111 
Compaq Deskpro 386/20 

















The NOP benchmark test is designed to measure raw 
clock speed and memory access time while munimizing 

difterences in microprocessors and the ettect of memory 
caching This test execules almost nothing but NOP ("No 
Operation”) machine code instruchons m a bay 128K foop 


80386 BIOS 

instruetion Disk Seek re 
NOP Mix (mittiseconds) e 
17 27 32.5 ros 
17 3.2 32.7 2 . 
17 29 18.5 ¢ 





The 80386 Instruction Mix benchmark test measures 
the time if takes {0 execute a selected series of 
processorantensive tasks The test program uses 
80386 instructon code Thesa instructions are a subset 
‘of Ihe total processor instruction set The 60386 
instruction Mix emplements a number of 32 bi 


Everex Debuts Fast, Low-Cost 386 Machine 


The ROM is from American 
Megatrends. The motherboard 
is built around Chips and Tech- 
nologies VLSI parts. 

The STEP 386/20 accom- 
modates an optional hard disk 
drive in an internal full-height 
hard disk drive bay and up to 
three half-height devices in the 
right-hand bay, all with front 
panel access. Standard equip- 
ment fills the top half-height 
bay with a 1.2MB, 5%-inch 
floppy disk drive. The evalua- 
tion system also heid an option- 
al ($1,000) 80MB Seagate ST- 
4096 hard disk drive. 

The machine's all-white 
plastic front panel is interrupted 
only by asmoked plastic sliding 
door just left of center. Behind 
it you'll find the control panel, 
including the expected AT 
switch and indicator endow- 
ment as well as Everex’s own 
refinements. 

Three LEDs indicate operat- 
ing speed; two switches allow 
turning the internal speaker off 
and resetting the computer. 
Above them all is an alphanu- 
meric diagnostic display that’s 
reminiscent of PC's Limited's 


SmartVu panel but is brighter, | 


more readahle, more informa- 










operations In the 80386 processor these become 
single instructions whereas in the 8086 and 80286 
versions of the benchmark test they remain multiple 


instruchons: 


FC 
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The 10S Disk Seek benchmark test measures the time 
it takes 10 do a random seek using the disk s ROM 
BIOS The tes! result meludes minmal software 
overhead and may not parallel the manulacturer's 
claimed ave‘age access me The tes! program 
performs 1,000 seeks The average resufl s shown in 


















STEP 380/20 
Everex Computer Sysicms | 
Division 
4843] Milmont Dr 
Fremont, CA 94538 
| (800) 356-4283 
List Price: $4,699 
Requires: Display adapicr. 
monior 
In Short; The fastest 20-MHz 
80386-based PC yel tested 
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tive, and has more digits. 

The STEP has two 8-bit slots 
and six with 16-bit connectors. 
The proprietary 32-bit connec- 
tor shares an 8-bit slot. Slots are 
AT-height and full length. 

The biggest shortcoming of 
the STEP 386/20 design is that 
the microprocessor and co- 
processor chips 
are buricd under 
the right-hand 
drive bay, mak- 
ing them hard to 
get at. a 



























Reiative Times 
{Compaq Deskpro 386/20 = 100) 
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Doing Business Since 1980 A Division of CW Marketing, Inc. 
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Purchase Orders Accepted —Ask for National Accounts 
Low Prices are BORN Here, . th — 
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RAISED Elsewhere! > ~~ < 


SOFTWARE 








LogiMouse .... 
LogiMouse with Paint 
Logi Buss Mouse with Paint . 


Call 

$ 87 

$ 87 
Logi Buss Mouse wilh Publisher 


LogiMouse with Logi Cadd 
Logi Buss Mouse with Logi Cadd 
LogiMouse with Publisher 

$110 


Fox Base Plus 


Easy Extra 

Word (Mecrosoft) . . 

Muttmate Advantage II . 

PFS Protessional Wrte 

Volkseriter 3. Ae 
Vokswrter Detixe Pus... 
Websier New World Whiter . 

Se ee es 

Websier Thesaurus . . . 

Word Perfect 

Word Perfect Executive . 

Word Perfect Library... . ae se 
Wordstat Pro Pack 40............ 
Wordstar 2000 Pius 30 .. 


Microsoft Windows 20 
Norton Commander . . 
Norton Editor... 
Norton Ubiihes 4 0 
MAN Note It Plus... . 
Dollars & Sense w Forcast PC Tools Deluxe 
Totias Managing Your Money 40 


ad by 


Maxell MD-2 Qty 100 
Maxell 2) aye 100. 
Sony 5'/e Oty 100. 

Sony 3’ Qty 100 . 


eeeuesSenueah 


Summasketch 12x12 Plus .. . 


‘Chuck Yeager Adv Pa Sra 
Lets C 


Revelation Bump D Disk 
Ri Base Clout (New Ver ) 
A Base Ext Report Wrier (New Ver 


Carbon Copy Pius 
CompuServe Subscnphon Kit 
Crosstalk XVI. 

Crosstalk Mar Vv. 

Marror II. 


Smart Software System . 


Microsoft Word 4.0 


$25 
B Freeunce Pus Y: 

Genene CAD w Oat Pe 30 

Harvard Graptucs 21. 


Mcrosolt Buss Mouse 10........ 

Mrcrosott Sena! Mouse 10. 

MS Buss Mouse wCADD . . 

MS Sena! Mouse wCADD . . 

MS Buss Mouse w Windows .... . . 

US Senal Mouse wWindows .... . 

Optenouse 

Alls Mouse} w Or Halo Ill. . 
Mouse w/paint 

{Buss or Sena). ....... 

PC Mouse 
wAutoeketch (Buss or Serial) . 


#e383sun 


Lotus 1:23 Ver 201. 
Lotus Manusenpl 
Lotus Report Whiter. . . 


3 


PFS Protessional Plan . 
Quattro 


ssxeBis 


Easy 
DAC Easy Payroll 
in-House Accountant 


One Write AA, AP Payroll 
Time Stos Il... 


SSSRew"!s 











1-800-426-6659 


SS ———————————< “ORDER LINE 


Turbo PC/XT wi640K & 2 Drives the 
Turbo PC/XT wi640K, 1 Drnve & 20 MG 
Turbo PC/XT wi640K, 1 Drive & 30 MG 
PC 286 12 MHz Zero Wait State w/1024K, 


‘ 1.2 Floppy Dave 
MIT PC/XT TURBO Bd atate cea 


10 MHz, 640 K Memory, 12 Floppy. 40MG 
150 Watt Power Supply, PC 386 16 MHz, 1 MGRAM, 1 Deve, “40NG wi EGACatd. 
P, 
AT Style Keyboard, Ca Gr wat Pe Pot 4 


One Brand Name 360K pears oe pe Swivel Tih ie 
‘ Mult : 
Floppy Drive, XT Mutt VOCard . . 


AT-Style Case Color Monitor (RGB) 
Autoswitch EGA Card. 
VO Card (Senal/Paralel) . . 
VO Card (Senal/Clock Calendar) 
FCC Approved =~ = Enhanced Keyboard 
Non-intringing Bios f Ww 12008 Modem (INT) W/SW 
All First Quality Materials 1200B Modem (EXT) W/SW . 
1 Year Limited Warranty 2400B Modem (INT) W/SW 
IBM Compatible 2400B Modem (EXT} W/SW 
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APP HMM DH HMMM 
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~~ 


AST 
Hot Shot 
Sox Pack Plus 
Transtormer New. 
Other Models. . . 


ATi 
EGA Wonder... 
VIP VGA 


Hercules 
Color Card 
Graphics Card Plus... 


Muttisync Il... 
g s ens ‘Other Models 
kK pe tes : f Princeton Graphics Monitors 
\ ; Z - 9 aaa Sony Multiscan 
4 : Mitsubishi Diamond Scan. 





Fteeraiaind orders. pie: : 
0's Asa fof National cies 
ne 7 


We Be 
Mpling Address G604.N 23rd Ave Phoerns AZ 8502 





——E 





OOKS 


CAE/SAR 386i! Breaks the 25-MHz Barrier 


iP R HANDS ON 


BY WINN L. ROSCH 


Look inside the CAE/SAR 
38611 and you'll glimpse some 
of the future of the PC industry. 

The miracle of the $4,500 
CAE/SAR I] is its new 25-MHz 
8038 6-based OEM system 
board, designed and built by In- 
tel Corp., propagator of the 
80386. 

The new Intel product gives | 
PC designers a quick entree into 
top-performance computing. 
Making a miracle machine re- 
quires no more technical devel- 
opment than finding screws to 
fit it into a case—and even that 
is an easy project because the 
board fits exactly in the place of 
an AT system board. 

The modest effort is reward- 
ing. This board is fast. 

Based on a real 25-MHz 
80386 (not one rated for 20 that 
just happens to test out quicker 
during someone's selection pro- 
cess), the Intel board runs with 
zero wait states 75 to 90 percent 
of the time (Intel's figure). 

Intel has solved another de- 
signer’s speed problem—get- 








ting siow memory chips to keep 


Benchmark Tests: CAE/SAR 386II vs. _ 
PC Compaq Deskpro 386/20 and IBM PS/2 Model 80-111 


LABS| 


up with the fast proces- 
sors—with a 64K cache that 
uses 35-nanosecond static RAM 
chips. The balance of memory 
is built from 256K SIMMs, rat- 
ed at 80 to 100 ns. Strangely, 
the board does not use Intel's 
82385 cache controller, but re- 
lies on a wealth of discrete cir- 
cuitry, some squeezed between 
the expansion slots. 

While most makers of high- 
performance PCs anchor their 
systems, no matter their proces- 
sor speed, to an 8- to 10-MHz 
clock rate on the expansion bus 
to keep them compatible with 
earlier generations of expansion 
cards, Intel provides two new 
32-bit slots that run at full mi- 
croprocessor speed—that's 25 
MHz. However, when ordinary 
16- or 8-bit cards are plugged 
into these downwardly compati- 
ble slots, they regress to the 
same 8-MHz rate controlling 
the other two 8-bit and four 16- 
bit AT-compatible slots that are 
available on the board. 

Imagine this new slot be- 
coming a standard. No current 
hard disk would be able to keep 
up with a 32-bit, 25-MHz con- 
troller. 

The CAE/SAR Il implemen- 


wr its 25-MHz processor, the CAE/ 
SAR II outperforms every other 386- 
based machine in every benchmark test. 


Performance Times . 
(Times given in seconds) 


80386 Floating- 
inatruction Point 
Mix 








NOP 


CAE/SAR 386ll 1.4 
Compaq Deskpro 386/20 1.7 


2.3 
ad 


8.8 
10.5 





IBM PS/2 Model 80-111 1.7 


The NOP benchmark test is designed to measure raw 
clock speed end memory access time while minimizing 
differences in microprocessors and the effect of memory 
caching. This test executes almos! nothing but NOP 
(No Operation") machine code instructions in e big 
128K loop. 


The 80306 instruction Mix benchmark test measures: 
the time it takes to execute a selected series of 
processor-intensive tasks. The lest program uses 80386 


Any 


3.2 12.7 


we 


instruction code. These instructions are @ subset of the 
{otal processor instruction set. The 80386 Instruction 
Mix unplements a number of 32-bit operalions In the 
80386 processor these become eingle insiructions, 
whereas in the 6086 and 80286 versions of the 
benchmark teal they remain multiple instructions. 


‘The Floating-Point Ceiculation benchmark test 
opeed by 
ot floating-point calculations, including multiplication, _ 


tation of the Intel board is based 
on the standard AT layout with 
three half-height drive bays and 
one full-height internal bay. 

The CAE/SAR II's empty 
drive bays are covered by un- 
usual blank panels that wrap 
about an inch around the right 
side of the computer. The built- 
out front panel accommodates 
an auxiliary cooling fan that 
sucks air from underneath the 
left front bulge and wafts it 
gently across the internal expan- 
sion area. The cylindrical sys- 
tem and keyboard lock is near 
the center of the front panel, 
with power and drive activity 
LEDs nearby. 

The standard I/O ports— 
their circuitry built into the Intel 
board—are mounted in a re- 
cessed area near the center of 
the rear of the machine and in- 
clude a female 25-pin D-shell 
connector for the parallel port 
and two male 9-pin connectors 
for the twin serial ports. The 
keyboard conncctor is also in 
the center rear. 

The CAE/SAR II] comes 
with four 256K SIMMs for 
IMB RAM with 640K allotted 
to DOS. Four more can be add- 
ed to the system board before 


100 


Conven- 
tional 
Calculation Memory 


oS 





WRFACT 
FILE 


CAE/SAR 38611 
CAE/SAR Systems inc. 
P.O. Box 50243 

Palo Alto, CA 94303 
(445) 949-3816 

List Price: $4,500 


Requires: Video adapter, mon- 

} itor, DOS. 
In Short: The fastest 8038600 | 
the market. 
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the high-speed 32-bit slots need 
to use filled. In addition, the 
base machine includes a 1.2MB 
5'%-inch floppy disk drive and a 
40MB hard disk, a 101-key key- 
board based on the IBM Ad- 
vanced keyboard design, and a 
Phoenix BIOS. An 80387 or 
Weitek 1167 numeric coproces- 
sor is optional. i 


Reiative Times 
(Compaq Deskpro 386'20 = 100) 
A 


division, exponentiation, logarithmic, and tigohomeinc 
functions. The benchmark program uses the floating-point 
library Included with Microsoft C Compiler 4 0 


The Conventional Memory benchmark test allocates 
256K of conventional memory and treats it as @ series of 


64-byte records Then, 16.384 random records are read 


tooping through e series 
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imo and written fram this memory. Viigo 
everage of the read and write times. r a 














































racle Corporation, the world's 
fastest growing software 

com * has just climbed past 
Ashton-Tate to become the world's 
largest supplier of database man- 
agement software and services.* 
Why? 

© Because ORACLE® runs on PCs, 
plus mainframes and minicom- 
puters from IBM, DEC, DG, HP. 
Prime, Wang, Apollo, Sun, etc. — 
virtually every computer you have 
now or ever will have. Ashton-Tate's 
dBASE runs only on PCs. 

© Because ORACLE is a true dis- 


single, unified computing and infor- 
mation resource. dBASE supports 
only primitive PC networking. 

© Because Oracle has supported 
the industry standard SQL language 
since 1979. Ashton-Tate promises 
to put SQL into dBASE sometime 
in the indefinite future. 

© Because ORACLE takes advan- 
tage of modern 286/386 PCs by 
letting you build largerthan-640K 
PC applications on MS/DOS that run 
unchanged on OS/2. dBASE treats 
today’s 286/386 PCs and PS/2s like 
the now obsolete, original PC. 

Don't go down in flames. Bail out 
from dBASE. Call 1-800-ORACLE! 
and order your $199-PC copy of 
ORACLE? today. Or just ask and we'll 
send you information on ORACLE, 
the number one selling DBMS on 
minicomputers and mainframes. 


COMPATIBILITY ¢ PORTABILITY ¢ CONMECTABILITY 


Call 1-800-ORACLE1, 
ext. 144 today. 














PC ORDER PROCESSING 
Oracle Corporation 
20 Davis Drive ¢ Belmont, CA 94002 


1 want ORACLE to be THE LAST DBMS 
for my 286/386 PC. Enclosed is my 

CO Check or 2 VISA (1 MC 1) AMEX 
credit card authonzation for $199 
(California residents add 7% sales tax) 

I understand this copy is for PC develop- 
ment only, Offer valid only in the US 
and Canada. 





Credit Card Number 


| rit Nam 


Card Expiration Date 






Signatare PoMAS 


arenes fecha nol rsa’ 18 years. le tn oer S28 iin ia ures lel yur. Fe FE fevalopment ve nly Require 1 2/006 FC pen |My evaded menery em vatee-eeded rensiter (VAR. 


Otter 
‘solid only in US $ Canada. © W088 by Corp. ORACLE? bea rag watemart ef Oracte Garp. ORASE Is 0 req. et Aattge-Teta. Mierveati $ 00h wa nemeress reg tretemerts. TREA 


Pixie Furnishes Cheap, Nearly 
Idiot-Proof Presentation Graphics 


BY BILL HOWARD 
Pixie may be the graphics 
equivalent of the studio apart- 
ment. Everything in this $195 
Windows-based business graph- 
ics program from Zenographics 
takes place in one room, or in 
this case, withina single screen. 
You enter data, create graphs, 
and change graph types without 
switching to separate Set Up a 
Graph, Enter Data, View Graph 
and Annotate Graph screens, so 
your graph is never out of sight. 


1982 


t9B9 1984 1505 


Pixie graphs are mostly 
composed of what Zenogra- 
phics calls ‘‘smart objects.’” 
Pixie automatically increments 
axis labels if you provide a num- 
ber, day, month, quarter, or 
year as the starting point. If you 
replace the label on the first data 
point of the X-axis with “‘Jan,”’ 
Pixie replaces the following la- 
bels with *‘Feb,’” “‘Mar,"’ and 
so on. Replace ‘*0’’ with 
**$50.00"" at the bottom of the 
Y-axis, and Pixie switches to a 
currency format with $50.00 as 
the starting point. 

To create a graph in Pixie, 


. 


1986 1987 
X axis Jabel 


At $195, Pixie provides most of the features business graphics users need. ''Dash- 
board,” at left, provides the eight most commonly used commands. 


Pixie provides most of the 
graphics power you're likely to 
need. That’s a polite way of say- 
ing Harvard Graphics, the de 
facto graphics standard, does a 
few more things users will need 
some of the time. Ashton-Tate’s 
new Draw Applause ($495) 
may be the closest competitor to 
Pixie in price and feature mix. 

The big difference between 
Pixie and most other products 
lies in Pixie’s direct manipula- 
tion of the graph. To change a 
bar on a bar graph, you select 
the bar (click on it with your 
mouse) and pull the bar up or 
down. The value changes as the 
bar height changes. You then 
repeat the process with the ve- 
maining bars, 





you start with an existing graph | 


(Pixie provides a default graph 
with two data series containing 
four data points each) and re- 
place the data. Pixie uses the 
standard Windows menu/com- 
mand bar across the top of the 
screen and adds a dashboard 
(Pixie’s term) on the left to ac- 
cess the cight most commonly 
used commands. The dashboard 
is always visible; you can’t doa 
full-screen preview. 

To modify an object, you 
click on the object and then pick 
the appropriate modifying tool, 
for instance, Color, Font, or 
type/line Style. Examples: -To 
create a third data series in a 
two-series chart, you'd point to 
the legend for the first or second 








data set and then click Dupe. To 
change the Y-axis scale from 
five segments to four, select a Y- 
axis tick mark and click Erase. 

For complex charts, Pixie’s 
way to adjust values may be 
slower than working through 
another program’s data entry ta- 
ble. You could change the num- 
bers by typing in a dialog box 
that pops up when you choose a 
data point, but it’s still bar-by- 
bar editing. More likely, if the 
chart is complex, you'll create 
the numbers in Lotus 1-2-3 and 
import either a worksheet or 
.PIC file. 

Pixie offers the usual graph 
types (bar, stacked bar, line, 
bar/line, pie, word, bullet, and 
table) in three orientations: ver- 
tical, horizontal, and elongated 
horizontal for slides. The famil- 
iar Windows toolbox lets you 
annotate any graph with boxes, 
arrows, text, and so on, and you 
can import clip art (some is pro- 
vided, more is available). 

There’s a 98-color palette 
(fine-tunable to 16 million col- 
ors), plus five preset comple- 
menlary color schemes: slan- 


dard, spring, summer, autumn, ' 


and winter. You can specify a 
graduated tone background. 
Graduated tones look blotchy 
on-screen, great in a slide. 

Since Windows isn’t strong 
on direct support for film re- 
corders (slide makers), Pixie al- 
lows you to save your file in the 
SCODL format used by Matrix 
Tecorders. 

The Pixie manual is first-rate 
if your taste runs to informal, 
chatty manuals. It’s supple- 
mented by context-sensitive on- 
line help. 

Zenographics wants to put 
Pixie on end users’ desks as a 
gateway into its powerful, high- 
end Mirage/Autumn graphics 
package ($1,195), which is 
popular with slide services and 
big corporate art departments. 
In Zenographics’ world view, 
the Pixie/Autumn/Mirage com- 
bo leaves scant maneuvering 
room for fa-oetween programs 
like Harvard Graphics or Lo- 
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Zenographics Inc. 

19752 MacArthur Blvd. 

Irvine, CA 92715-9976 

(714) 851-6352 

List Price: $195. Extra type- 
faces (Roman polygonal, Swiss 
bil map, Swiss reverse), $95 to 
$295. Extra clip art symbols, 
$195. 

Requires: 512K RAM; Micro- 
soft Windows, Version 2.0; 
graphics card. Mouse and 
286/386 PC strongly recom- 
mended. 

In Short: Cheap, nearly idiot- 
proof Windows-based business 
graphics with some drawing ca- 
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tus’s Freelance Plus—an inter- 
esting, if somewhat dubious, 
proposition. 

Pixie does support work- 
group-oriented transfers among 
products using the emerging 
computer graphics metafile 
(.CGM) standard. Harvard, 
Freelance, 1-2-3 3.0, and 
PageMaker 3.0 support or will 
support CGM, and several word 
processors will shortly. (Lo- 
tus’s Manuscript does now.) 
Most slide services accept CGM 
files. 

Desktop publishers can 
switch to a black-and-white im- 
age without resetting each col- 
or, then clip the graph into 
PageMaker via the Windows 
clipboard or through CGM. 

Drawbacks? The first re- 
lease version of Pixie suffered 
from a handful of bugs and 
quirks more annoying than fa- 
tal. Most are fixed now. Be- 
cause it’s a Windows product, 
Pixie shouldn't be attempted on 
anything less than a quick AT, 
and you'll need a mouse. You'll 
wish Pixie offered horizontal 
bar charts and a sequencing 
mode for on-screen slide shows. 

Mostly, you'll be impressed 
by how much Pixie lets you do 
in a single room. Pixie worries 
xoout lite Torn, Teaving you Tee 
toconcentrateoncontent. [7H 





First We Made 
Forms Design Easy. 


7 minutes with FormGen I. 





Completed in 23 minutes 


Created with FormGen I 
in just 4 minutes. 


Then We Made 


It Easy 


Computers run your business. 
But business runs on forms. 

And forms design on your PC 
just got easy. 

Because FormGen II is the 
quickest, slickest package available 
for creating your own professional- 
quaiity forms at a speed you won’t 
believe. 

FormGen II works with the 
equipment you have now. You don’t 
need to add a graphics card, ora 
color monitor, or a mouse. And it 
works perfectly from either floppy 
disks or a hard drive. 


$QQ™ 


FormGen II has it all. 
Automatic line drawing. One- 
stroke text centering. Automatic 
bordering. Shading. Full control of 
font seiection. Biock move and 
copy. Import/Export capability. 
Text windows. And a lot more. 
Everything you need to create 
perfect forms with virtualiy any 
printer—dot-matrix or laser—and 
any PC. It even includes detailed 
templates for 25 business forms. 
Now for the good part. 
FormGen II is the answer for 
everyone's forms generation needs. 


with FormGen Hl. 


Created with FormGen H 
in under 16 minutes. 


To Afford. 


So we've priced it low enough to 
meet everyone's budget. 
$99.00. Complete. For the 
only software package avaiiabie 
that gives you forms without fuss. 
To order, call toll-free today 
and use your credit card. 


1- 800-268-1121 


Ext. 2 


PORVGEN 


Forms Without Fuss. 
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For Technical Support and Dealer Inquiries, call (416) 857-0022 FORMGEN II $99 06 plus $3 $0 shipped UPS $99 00 plus $15.00 for overnight dclivery 





Preserve the fruits 
of your labor. 


You have valuable information onyourcomputer system __ free-standing, self-contained extemal unit. 


that demands protection—client lists, sales records, inven- Software Completes the Solution! 
tory lists, legal contracts, financial records. Archive can preserve 10, 20,40 MB and more of your 
Archive Your Data. data in minutes. Thanks to Archive's own menu driven, 

Preserve your vital data by creating your own personal auto-prompting QiCstream software. 

archive. The Archive tape backup system is your solution, And with over 1 million drives shipped, our leadership 
The Archive Streaming position is unequaled in the industry. 

Archive provides you with the lowest 
Tape Solution. : 

Archive streaming tape systems cost—most reliable—advanced tech- 


nological products on the market 
today! 

Preserve the fruits of your labor. 
Call now: 1-800-237-4929 for the 
5%-inch form factor products can Archive dealer nearest you. And 
be installed directly in your computer | tell them you want the Archive 


cabinet. Or simply connect our a ——! Streaming Tape Solution. 
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are easy to add-on and are fully com- 
patible with your IBM PC, XT, AT and 
compatibles. And all models of the 
IBM PS/2 family. Both 3% and 





CORPORATION 


‘ISEB Archive Corporation. Archiva is a regstened trademark af Archive Corporation QICstream és a trademark of Archiva Corporation. 18M and IBM Personal Systern/2 are trademarks of Intemahonel Business Machmnes, 


Tapestry Il Networking 
Software Supports 
NetBlOS, SMB, OS/2 
Torus Systems has launched 
Tapestry H, networking soft- 
ware for large single- or multi- 
ple-site LANs. 

Primary features in Tapestry 
H arc **Domain Management.”* 
which allow for management of 
local or remote logical groups of 
PCs, and an ieon-based user in- 
terface. 

Tapestry If provides elec- 
tronie mail, printer sharing, file 
management, a telephone direc- 
tory, and security. There is also 
a time management system that 
allows you to schedule meetings 
based on individual users’ 
schedules. 

Domain parameters and ac- 
cess privileges can be managed 
from any PC in the network. 

The software will conform 
to industry-standard NetBIOS 
and SMB (Server Message 





Block) protocols. It will support 
OS/2 minning on both servers 
and workstations and both DOS 
and OS/2 on the same network. 
Microsoft has agreed to let To- 
tus use LAN Manager technol- 
ogy for OS/2 nodes. 

Tapestry I] supports inter- 
networking through an X.25 
bridge or digital leased lines. 
Remote aécess is possible: the 
network PC does the process- 
ing, sending only screen infor- 
mation over the telephone lines. 
List Price: Tapestry 1, Domain 
Manager Pack, $695; single-station 
extension, $395; five stations, 
$t,750; 20 stations, $5,995; 50 
ations, $12,500. Requires: 512K 
RAM (640K for servers), hard disk 
drive for servers, NetBIOS LAN 
hardware, DOS 3.3 or later. Not 
copy protected. Torus Systems 
tne... 240 °B* Twin Dolphin Dr.. 
Redwood City, CA 94065; (415) 
594-9336, (212) 391-4499, 
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Video Seven Introduces Video Random 
Access Memory in V-RAM VGA Adapter 


| 
| 








In order to make a VGA adapter 
that runs faster than IBM's own, 
Video Seven. of Fremont. Cali- 
fornia. replaced DRAM—de- 
signed as system mem- 
ory—with VRAM. which was 


| designed specifically as video 


memory. The board runs with 


| zero wait States and can shoot 


out dots at a 65-MHz clock rate 
Video Seven says the $799 
V-RAM VGA is compatible 
with IBM's VGA adapter for 
the AT. Video Seven has incor- 


| porated the undocumented 


high-handwidth mono mode 
and two undocumented regis- 
ters used in IBM adapters. It of- 





: valli 
| Video Severt’s VCRAM VGA adapter card uses custom VRAM 


fers resolutions from 640 by 400 
to 1,028 by 768, with 4 to 256 
colors depending on the amount 
of VRAM you install. 

Video Seven has added 
FastWrite, a caching mecha- | 
nism, and drivers for Microsoft 
Windows, Window's/386, Auto- 
CAD, and AutoShade to V- 
RAM VGA. 

List Price: V-RAM VGA, $799. 
Requires: IBM PC AT or 
compatible. Video Seven Inc.. 
46335 Landing Phwy., Fremont, 
CA 94538: (415) 656-7800. 
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80286 Machines Get a Speed Boost to 
20 MHz with PCs from Astrid and Vector 


| 

| Two new 80286-based PCs 
| sport 16-bit processors from 
Harris Corp. that run at 20-MHz 
clock speeds. 

Vector claims its Excalibur 
286 system outperforms 20- 
MHz 386 systems because of 
the 386’s access checking over- 
head. The Vector Excalibur is 
further optimized by use of 
paged-mode memory interleav- 
| ing, and by copying ROM and 

video BIOS into RAM. 

Astrid Computers is un- 
veiling the Astrid 286/20, 
which will be available in verti- 
cal floor-standing and desktop 
models. 

Both the Excalibur and As- 
trid units feature hard disk con- 
trollers with 1-to-1 interleaving. 
The new machines from Astrid 
and Vector come standard with 
512K RAM expandable to 4MB 
on the motherboard. The sys- 
tems both support LIM 4.0 ex- 
panded memory. 

| The base configurations 
| contain a 1.2MB 5%-inch flop- 





py disk drive, cight expansion 
slots (six 16-bit, two 8-bit), two 
serial ports, and one parallel 
port. 
The Excalibur includes an 
EGA adapter, but no monitor. 
Astrid offers six configurations, 
from a model with no adapter to 
a VGA system. 

Vector is selling 20-, 40-, 
and 65MB hard disk configura- 
tions, while Astrid has 70MB 
half-height and 150- and 
320MB full-height options. 

List Price: Vector Excalibur 286, 
basie system, $1,495. Vector 
Computer Corp., 7 Vemon St., 





Norwood, MA 02062; (617) 769- 
5318. 
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List Price: Astrid 286/20, from 
$1,595 for basic system to $6,195 
for 19-inch eolor EGA system. 
Astrid Computers, 372 Turquoise 
St.. Milpitas, CA 95035; (800) 
328-8286, (408) 942-0696. 
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Miniscribe Half-Height 
22-ms. Hard Disk Drive 
Stores Over 70MB 


Miniscribe Corp. of Long- 
mont, Colo. has announced a 
half-height 5¥-inch hard disk 


The Minisenibe 
Model 3085 has 
71.3MB af for- 
matied muss 
storage andan 
average access 
tume of 22 miltr- 
seconds. 


| 
drive that supplies 71.3MB of 
formatted mass storage, with an 
average access time of 22 milli- 
seconds, 

The 3.2-pound Miniscribe | 
Model 3085 features a rotary 
voice coil with closed loop ser- 
vo positioning and contains four 
disks with seven read/write | 


heads. It is rated for 35,000 
hours of service. Its average 
power use measures 13.5 watts, 
and noise level is 40 decibels. 












List Price: Miniscribe Model 
3085, eall company. Requires: ST- 
412 interface, one half-height drive 
bay. Miniscribe Corp.. 186¢ 
Lefihand Circle, Longmont, CO 
80501-6798; (303) 651-6000. 


CIRCLE 442 ON READER SEAVICE CARD 





PC MAGAZINE @® JUNEI4¢988 
St 
























RamQuest Extra: First 
RAM Board for PS/2 
Models 50, 60, and 80 


Orchid Technology's Ram- 
Quest Extra is the first memory 
board that provides up to 8MB 
RAM on IBM PS/2 Models 50, 
60, and 80. The board also fur- 
nishes two serial ports. 

Orchid says that RamQuest 
Extra and another new board, 


the RamQuest Il, which pro- 
vides up to 2MB for Models 50 
and 60 only, are guaranteed to 
support LIM expanded memory 
and OS/2. Full OS/2 support is 
possible because of Ram- 
Quest’s use of IBM's TRAM 
specification, and because Or- 
chid doesn’t alter the IBM refer- 
ence disk during installation. 
The boards’ installation soft- 
ware requires only four key- 


at 


ve: 


Strokes. 


Tandy Unveils Micro Channel 


Tandy Corp. has fired its 


“long-anticipated first shot in the 


Micro Channel clone wars. The 
Tandy 5000 MC not only emu- 
lates the IBM Micro Channel ar- 
chitecture, but also stakes out 
Tandy’s position in the market 
for ultra-high-performance | 
80386 micros. 

The $4,999 desktop ma- | 
chine runs at 20 MHz and uses 
Intel’s 80385 cache memory 
controller. The cache is 32K of 
static RAM and effectively 
gives the system zero-wait-state 
operation, Tandy says. 

The Tandy 5000 MC sup- 
ports up to I6MB RAM; 2MB 
RAM is standard on the mother- 
board, and two proprietary 
memory expansion slots accom- 
modate additional memory. A 
socket for an 80387 numeric co- 





11 ef f 
ees <= iad 


Compatible: the 20-MHz 5000 MC 


processor is included. 

Hard disk controller options 
include ST-506, ESDI, and 
SCSI boards. The ST-506 fea- 
tures full-track buffering, a 
read-ahead cache, one-to-one 
interleave, and a data burst 
transfer rate of 4MB per second. 

VGA graphics are built into 
the motherboard. According to 
Tandy, one of the MCA-com- 
patible expansion slots has the 
video extension features to sup- 
port future VGA enhancements. 

The Tandy 5000 MC is 
available with an 84MB drive 
with 15-millisecond access time 
($6,999) or a 40MB, 18-ms. 
drive system ($6,499), A 34- 
inch floppy disk drive is stan- 
dard, and there is room for three 
additional half-height drives. 

The 5000 MC has five Micro 
Channel-compatible expansion 
slots in addition to the two pro- 
prictary memory slots. A 101- 
key keyboard, key lock, and se~ 
tial, parallel, and mouse ports 
are also provided. 

List Price; Tandy 5000 MC, 
$4,999; with 40MB hard disk drive, 
$6,499, with 84MB hard disk drive, 
$6,999. Tandy Corp., 1700 One 


Tandy Center, Fort Worth, TX 
76102; (817) 390-2197. 
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Tondy's 5000 MC does 
whatan IBM PS/2 Model 80 
does: it runs at 20 MHz and 

uses o Micro Chan- 
ne!-workaltke bus. 





List Price: RamQuest Extra, with 
IMB, $1,199; with 512K, $899; 
with no memory inslatled, $599; 
RamQuest I], with IMB, $849, 
Requires: RamQuest Extra: IBM 
PS/2 Model 50, 60, or 80. 
RamQues! I]: IBM PS/2 Model 50 
or 60, Orchid Technology , 45365 
Northport Loop Wes!, Fremont, 
CA 94538; (415) 683-0300. (800) 
654-3014 
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PDA from Microspeed 
Turns a Serial Device 
into Its Bus Version 
PDA (Pointing Device Adapter) 
is the first add-in card that con- 
verts serial pointing devices like 
mice, trackballs, and tablets 
into bus versions, according to 
its maker, Microspeed. 

The $69, one-third-size 
adapter board gives bus l/O to 
Logitech, Microsoft, and 
Mouse Systems mice. Summa- 
graphics and CalComp support 
is on the way. 

Microspeed includes its 
MAP driver for ballistic gain 
control, a Windows driver, an 
AutoCAD driver, and keyboard 


ge 





Microspeed s $69 POA converts any se- 
rial input device to its bus equivatent. Mi- 
crospeed includes drivers for Windows 
applicotions ond AuloCAD. 
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Orchid’ s $599-10-31,199 
RamQuest Extra is the first memory 


expansion board for PS!2 Models $0, 60, and 80. 


TRAM technolagy means it will boot OS/2. 


emulation software. The driver 
supports VGA and earlier 
graphics modes. 

List Price: Microspeed PDA, $69. | 
Requlres: Serial pointing device, 
one-third-lengih adapter slot. 
Microspeed Inc., 5307 Randall Pl., 
Fremont, CA 94538; (800) 232- 
T7888. 
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Citizen America Puts 
Controllers on System 
Board in AT Machine 
Citizen America Corp.—a 
subsidiary of the watch com- 
pany—has been known for 
printers, LCDs, and disk drives, 
Its first complete system is a 
12.5-MHz AT compatible 
called the Citizen Mate/12. 

The Citizen Mate/12 comes 
with IMB RAM on the mother- 
board, upgradable to 4MB of 
EMS-compatible memory. 

Each configuration includes 
a 1.2MB floppy disk drive, four 
expansion slots, two serial 
ports, one parallel port, and one 
mouse port. Circuitry for these 
interfaces, a floppy/hard disk 
controller, and the optional vid- 
co interfaces are on the mother- 
board. 

The machines take up 17.1 
by 16.5 inches of desk area and 
come with the latest versions of | 
DOS and GW-BASIC. 

List Price: Citizen Mate/ 12, basic 
version, $2,149; Basic Plus (with 
video interface), $2,299; Deluxe | 
(with video interface and 40MB 

hard disk), $3,279. Citizen 
America Corp., 2425 Colorado 
Ave., #300, Santa Monica, CA 
90404; (213) 453-0614. 
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LANorsub-LAN? 


You Need a Full LAN for: 


C) Common local database 
instead of mainframe 
database 














Level 3 


Data 








You Need a sub-LAN for: oe : oie SOGIE 
© The best in printer sharing/ ? 1 Multiple concurrent 
management, especially tor LAN/Mini/Host users 
laser printers A = 
C) Good peripheral sharing for Jn 7 ee 
expensive high speed modems, SVs \ sharing 
hard disks, and tape backup = re an \ 
C0 Affordable error-free file y me \ \ 
sharing/transfer for y \\ \ 
departmental connectivity f e far \ \ 

0 Gatewaystominisand = / eV \' \ 

mainframes Peripheral \\ \ 

0 Autolnstall and BigPop Sharing \ | \ 
for fast installation \ | , 
and easy pop-up y NetCommander \ \ 
operations Pe _ \ 

O Affordable, familiar, es | N 
reliable RS-232 | \ 
technology 1 \ 
that works b, | s 

; | 
eee 4 nter Sharing/ Management \ a 
equipments, \ g 

S 
eS _ ' PrintDirector 


Adopt a multilevel strategy and get the - 
best of both worlds. Call: 1-800-243-2333; 

in California, 1-800-247-2006. 

Ask for our booklet, “Networking and 


-~NetCommander 
Printer Sharing: An introduction: 


CIRCLE 280 ON READER SERVICE CARD —PrintDir ector 
Digital Products, Inc., 108 Water Street, Watertown, MA 02172 (617) 924-1680 FAX: (617) 924-7814 











Time Line 3.0 Adds Outliner, Cost Tracking 





don't worry. Time Line pro- 
vides that facility itself. Every 
note field can hold up to five 
screens of text, and the notepad 
can read and write external 
files. There’s also a Journal for 
the entire schedule, automati- 
cally kept in outline form. 

In our last analysis of project 
managers, we made Time Line 
an Editor's Choice. Its combi- 
nation of power and case of use 
won it that title. Version 3.0 is 
better in every way. Pt 
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BY NEIL J. RUBENKING 


Time Line, Version 3.0, from 
Symantec Corp.., is easier than 
ever to learn and use, and it of- 
fers enhanced performance and 
new features. The improved tu- 
torial, context-scnsitive help, 
and new outline-based schedul- 
ing style will get a tyro started in 
project management. Those 
who already know the subject 
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will appreciate the improved 
Network View (PERT chart), 
effort-driven scheduling, cost 


previous version necded only 
256K. 

As with the previous ver- 
sion, the Gantt chart is the main 
view of a Time Line schedule. 
With 3.0, the Gantt chart in- 
cludes an outliner. Tasks in 
higher outline levels automati- 
cally become summaries for 
their subtasks. Can't see all 
your tasks on the screen? Close 
up the outline and look only at 
summaries. The Gantt view is 
customizable, too. It will dis- 
play your choice of up to 16 op- 
tions from a set of 60 in the se- 
quence that you choose. Or you 
can select a predefined layout, 
such as the **Brainstorm’’ lay- 
out that shows only the task 


BY JONATHAN MATZKIN 


Dac-Easy is a well-known, pop- 
ular accounting package, but | 
doubted that the “‘lite’* version 
could be of use to someone as 
squeamish about keeping track 
as}am. 

I was wrong. Dac-Easy 
Light, from Dac Software, is an 
extremely easy-to-use account- 
ing system for personal and 
small-business use. Light's 
menu-driven operation shields 
you from the mechanics of ac- 





Trial Bete 








Effort-driven scheduling is a 
handy new feature. Now, rather 
than saying a task takes 2 
weeks, you can say it takes 80 
man-hours. 

As you assign resources, 
Time Line adjusts the duration. 
If you're running behind sched- 
ule, you can see immediately 
what would happen if you as- 
signed two more people to the 


} task. 


Time Line’s Network View 
(PERT chart) has been its weak- 
hess. It was inflexible and diffi- 
cult to read. In 3.0, the im- 
proved Network View reflects 
the outline structure. Summary 
tasks appear as boxes around 
their subtasks. You can now 


track multiple bank accounts, 
credit eards, and invoices with- 
out ever looking at an account- 
ing form. 

When installing the pack- 
age, you specify whether your 
records are for home or business 
accounting, and Light generates 
the necessary files. Thesc files 
differ slightly, but the user's in- 
teraction with the software 
changes little. 

From then on, everything 
Proceeds more simply than any 
Aecounting 1A student could 


PC 





| edit tasks directly from the Net- 
work View, and change the dis- 
play layout. Of course, the nest- 
ed boxes take more space on the 
screen. You may choose to al- 


whole project, the other a de- 
tailed look at one section. 

With Version 3.0, you can 
now track actual expenditures 
of work and costs, along with 
the work achieved. To compare 
the real situation with the origi- 
nal plan, display the current 
schedule along with a baseline. 

The 640K RAM require- 
ment means you probably won't 
have space for your favorite 








ternate between two layouts, | 
one giving a wide view of the | 


RAM-resident notepad, but | 


Program pops up an image of a 
check, and you fill in the blanks. 

Light's main menu has an 
option laheled **accounting™’ 
for those who care to rush in 
where nonaccountants fear to 
tread. You can see the general 
ledger transactions that the pro- 
gram maintains, make debit and 
credit entries, and edit your 
Chart of Accounts. 

Dac sells a complete line of 
checks, invoiees, and other 
forms to be used with Dac-Easy 
Light and your printer. ie 
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tracking, and other new fea- | time Line 3.0's new features include an outline. based scheduling stvle, effort-driven F A Cc T 

tures. You do pay for the en- } scheduling. and several types of cost tracking. FILE 
hancements—Version 3.0 re- ; 

quires 640K RAM, while the | names and notes. open and close outline levels, ] 


Tome Line, Version 3.0 
Symantec Corp. 


| 10201 Torre Ave. 


Cupertino, CA 95014 

(408) 253-9600 

List Price: $595; upgrade price 
from Version 2.0 is $99 unl 
May 31. $195 after 

Requires: 640K RAM, hard 
disk with 2MB free; IBM PC, 
XT. AT. or PS/2; DOS 2.0 or 
later. Will usec EMS/EEMS if 
available. Not copy protected. 
In Short: An impressive up- 
grade of whal was already the 


| best low-end project manager 


ivailable 


= FACT 

Dac Easy Light: Accounting Without Tears ee 
counting while maintaining | ever imagine. If. for instance, ———-——. 
necessary records. You can | you want to enter a check, the Dac-Easy Light 


Dac Software Inc 

4801 Spnog Valley Rd 

Bidg. 1108 

Dallas, TX 75244 

(214) 458-0038 

List Price: $69.95 

Requires; 256K RAM, one 
Roppy disk drive, DOS 2.0 or 
later. 

In Short. An accounting pack: 
age for nonaccountams. Not 


copy protected, 
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“Within a few days, 
SideKick Plus became even more 


indispensable than SideKick ” 


Dick Pountain, Personal Computer World 


Here’s what Personal Computer World 

had to say about SideKick® Plus: . 
“When the news of SideKick Plus arrived, 

| made up a shopping list of the Improvements , 

1 would like to see ... Borland has provided = 

all these things and much, much more.” 





Intelligence and elegance of design . x 


"| discovered that the same intelligence and 
elegance of design that initially attracted me are 
still there, and certain new features like the custom- 
izable menu system represent a real breakthrough 
in user interface design.” 


Sophisticated memory management 


“Memory management In SideKick Plus is so 
sophisticated that It almost amounts to an alternative 
operating system ... The amount of memory tied 
up is tiny (less in fact than oid SideKick!) ... *° 


The Phonebook: Fully-featured 
communications 


“The Phonebook has come a long 
way ... For one thing, It has acquired 
a fully featured communications package 
which can work in the background; you can 
upload and download files while continuing 
to work on your PC ... The Script language 
is one of the best I have seen.” 


The Notepad: Power for serious writing 


“The Notepad is as powerfui as many word 
processors ... 1 would happlly use it for serious 
writing.” “Up to nine notepads can be opened 

simultaneously with SideKick Plus.” 


Outlook: The best outline processor 


“Outlook Is ... the best outline pro- 
cessor I've tried, comfortably beating 
ThinkTank, PC-Outline, and Ready! In 
elegance and ease of use.” 












3%" and 51%? disks Included. 
Hard disk required. 


For Gor O88 F.7d hr (ONO Leaety of peru CompENTD ond 8 AOR comme 
 mpthenaretmalalbereakenntialichsrenkedenated quiipartonl cerethod lerlatieietatonel 
Ger 0 ot Cee GE eet CteerT ere? Srpareeees and oF ext! arrange 2 rrbent 

(AM Bortand protects are reireerio ot rqpareed irairmerte af Cerinnd irerregmenet inc Aber Dord © 9 
(wetrmart of lar! Carp | Wirt Wane and protect eames are Wadrmarte of Gre feqecie tebe 
Copyrgts 8198 erin tere tar win 
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The File Manager: Competing 
with the standalones 


“The File Manager ... performs a similar 


function to standalone utilltles like Xtree, 


Quick DOS, or the Norton Commander, 
and shares features with all of them.” 


The Time Planner: Hugely enhanced 
“The Time Planner has advanced even further 
than the Phonebook ... It has been designed 

with networking In mind.” 


Plus a lot more 


“The enhanced cut-and-paste functions are perhaps 
the most attractive feature of SideKick Pius ... lit) has 
a powerful, consistent ability to cut-and-paste from any 
application to any other.” 
“The calculator Is no longer one, but four calculators; 
you can switch the type to Business, Scientific, 
Programmer, or Formuia.” 


Positively addicting! 


“in my view, the Individual applications In 
SideKick Plus are of such a standard that | 


would be hard put to better them with a 
collection of standalone applications 
... | remain an addict.” 


Excerpts from Dick Pountain's review of 
SideKick Plus in Personal Computer World, 
March 1988. 


If you have the Intel® Above"Board you 
can load the SideKick Plus desk accessorles 
Into expanded or extended memory and leave 
most of your conventional memory to run 
your other applications. 


SIDE RE SEB 
—_— 


Ask your dealer about 
Boriand's special offer 
for SideKick owners, 


60-Day Money- 
Back Guarantee® 


ay 


vereewatragasy 


SEL sons J 
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For the dealer nearest you or 
a brochure, call (800) 543-7543 


DesignCAD 3-D Offers True 3-D 
Drafting and Shading for $300 


BY MITT JONES 


DesignCAD 3-D, the latest fea- 
ture-packed, low-cost CADD 
package from American Small 
Business Computers, delivers 
more bang per buck than any of 
its low-cost competitors and 
threatens programs costing ten 
times as much. 


sional sibling. DesignCAD 2-D. 
A multilevel menu trails down 
the right edge of the screen and a 
command line rests at the bot- 
tom. The similarities will be 
comforting for AutoCAD and 
DesignCAD 2-D users alike. 

As anybody who has used a 
3-D package can attest, howev- 
er, simulating three dimensions 
on a two-dimensional screen 
tends to be anything but com- 


DesignC AD 3-D normuily displays wire-frame images but also provides a shading 
command. The three window's to the left display wire-frame views of the same object. 


For $299.95, DesignCAD 
gives you true 3-D drawing and 
powerful features like layered 
drawings, shading, dimension- 
ing, and all the plotter and print- 
er support you could want. 

If you're looking for the fea- 
tures you'll need to do serious 
drafting work, however, you 
may be somewhat disappointed. 
Until the next release, Design- 
CAD 3-D lacks a fillet function, 
parallel line commands, varied 
linc thicknesses, and traditional 
fill patterns—features some 
professionals will refuse to live 
without. 

In the meantime, Design- 
CAD presents itself as an excel- 
lent tool for visualization and 
for creating high-quality 3-D 
output—the traditional role ‘of 
3-D packages for the PC. 

DesignCAD 3-D builds on 
the same AutoCAD-like inter- 
face and feel of its two-dimen- 





forting. Using a typical isomet- 
tic view—you'll ie to view 
your creation with a 3-D per- 
spective as you draw it—the 
cursor never seems to be quite 
where you think it is. 

DesignCAD 3-D handles the 
problem by stacking miniature 
front, top, and side views to the 
left of the larger, primary view. 
The secondary views include 
surprising detail and do an ex- 
cellent job of pinpointing the 
cursor position without hogging 
the screen. 

DesignCAD gives you sev- 
eral ways to create three-dimen- 
sional objects. You can create 
two-dimensional entities—or 
predefined forms—in any plane 
and project them outward, or 
you can choose one of a handful 
of three-dimensional entities. In 
addition to 4 nice assortment of 
2-D entities—including arcs, 
arrows, circles, curves, lines, 





rectangles, polygons, and poly- 


lines—you'll find commands to | 


create boxes, cones, cylinders, 
hemispheres, and spheres. 

For those shapes that don’t 
come in a can, you've got a se- 
lection of commands to create 
your own. For example, the 
well-thought-out tutorial walks 


you through creation of a goblet | 


by connecting line segments in 
one plane, defining the shape as 
a block, and then sweeping the 
shape through 360 degrees. You 
could then define the finished 
goblet as a block and copy it toa 
file, change its color, rotate it, 
and so on. 

The program draws even its 
canned entities as wire-frame 
objects, so screen redraws take 
relatively little time. Still, 


you'll want to use a math co- | 


processor to speed redraws; the 
Shade command, which gives 
the drawing a modeled appear- 
ance and proves absolutely irre- 
sistible to usc, can keep your 
system busy for minutes. 

DesignCAD'’s layering abili- 
ty is one of its most powerful 
features. You can creale draw- 
ings with as many as 21 separate 
layers. This allows a floor plan 
to be created with different lev- 
els devoted to different aspects 
of the building design. Each 
layer can be displayed, plotted, 
or exported individually or 
along with other layers. An op- 
tion you set determines whether 
certain editing commands affect 
objects in all active layers or 
only the current layer. 

Other notable features in- 
clude macro capability, bill of 
materials generation; 16 fonts of 
sizable text, six styles of dimen- 
sioning, with leader lines; point 
specification in absolute or rela- 
tive rectangular coordinates or 
relative polar coordinates; a 
snap grid, though no grid ap- 
pears on the screen; and various 
snap commands to help position 
the cursor at precise locations 
on either objects or planes. 

DesignCAD 3-D supports 
about 80 plotters and 200 print- 
ers. Import/export capability in- 
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cludes conversions to and from 
HPGL, IGES, and AutoCAD 
-DXF formats. You can also 
translate to GEM and PostScript 
file formats. 

DesignCAD is somewhat 
difficult to learn, though no 
more so than AutoCAD. That's 
partially because its drawing 
flexibility forces you to think in 
three-dimensional terms, but 
also because the documentation 
tends to skimp on explanation. 
The rather areane command ab- 
breviations are also difficult to 
remember, an annoyance that 
tends to keep the reference man- 
ual in your lap. 

AutoCAD remains the de 
facto CADD standard of the PC 
industry and, especially consid- 
ering its programming lan- 
guage, offers more features and 
far more flexibility for general 
use than DesignCAD can cur- 
rently claim. 

For a low-cost, self-con- 
tained 3-D package, however, 
DesignCAD's range of features 
steals the show. The package 
offers more-than-adequate fea- 
tures for a wide range of profes- 
sionals and hobbyists alike. The 
next release, slated for late sum- 
mer, will add mass and volume 
calculations, fillet and parallel 
line commands, and a BASIC- 
like programming language. [at 


DesignCAD 3-D 

American Small Business 
Computers Inc. 

327 S. Mill Si. 

Pryor, OK 7436] 

(918) 825-4844 

List Price: $299.95 
Requires: 5t2K RAM (640K 
recommended—also supports 
expanded memory), twodisk 


drives (hard disk recommend- 
ed), graphics display, DOS 2.0 
or later. 8087/ 80287 math co- 


Processor recommended. 
In Short: A full-featured 3-D 
drawing package that competes 
seriously with programs three 
times its price. Not copy pro- 
tected. 
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“Behind the beauty of the 
Turbo C environment 
stands the brawn of 
a full-fledged compiler” 


Marty Franz, PC Tech Journal 


6¢ Taking compilers and pro- 
gram development tools into the 
next generation is Borland 
International's Turbo C, a 
$99.95 package that will stun 
you with in-RAM compilations 
that operate at warp speed. 


... a 21st century compiler at a 
preinflation 1967 price. Is it any 
wonder that Turbo C was 
included in the Best of 1987? 
Richard Hale Shaw, PC Magazine 


Turbo C represents an all-new 
price-performance level—one 
that will be hard to match, much 
less beat. 

Stephen Randy Davis, PC Magazine 


Turbo C showed excellent 
compiler speeds, good overall 
benchmark scores, and extraor- 
dinary floating-point performance. 
Scott Robert Ladd, Micro Cornucopia 99 


Our new Turbo € 1.5 is a 
technological tour de force 


At Borland we believe the slow 
way is no way, so Turbo C° is a 
racer. And as well as white-knuckle 
speed, Turbo C also gives you 
spectacular graphics. 


Misimen system requirements: fot De BM PS/2™ and he IBM® tardy of per 
‘SOna! Computers and ail 100% compatibles PC DOS (MS-DOS*) 20 or tater 384K 
“Mtwork meiaive courtesy of Geregraptecs™ 
“Cantomer satstachon s out man concern, ¢ wit 60 days of purchase es product 
oes fat perform in accordance wih out clans, Cal out Customer sernce Ceperimerd, 
270 we wil arrange a retund 

Mi Dard Peden Be Faterans © gees teberat: of Berend eieremteral Ox Ome band ond 
FOO re Be Natures wp Deere Other mapeCt ve NOMS Copyrgt 898 Barun 
rower be mi 





Actual photograph of Turbo C graphics displayed on IBM 8514 screen ° 


Some of the reasons why the 

critics are so enthusiastic 

about Turbo C 1.5 

Turbo C now includes: 

¢ A professional-quality graphics 
library of over 70 functions 

¢ A librarian that allows you to 
build your own object module 
libraries 


* Context-sensitive help for the 
language and the library routines 


* Text/video functions, 
including windows 


¢ 43- and 50-line mode support 


¢ VGA, CGA, EGA, Hercules, and 
IBM 8514 support 


¢ File search utility (GREP) 
¢ Sample graphics applications 
¢ More than 100 new functions 
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The professional optimizing 
compiler for less than $100.00 


For professional-quality C at a 
sane price, nothing comes close to 
Turbo C. It’s super-fast and super- 
graphic. (We used it ourselves to 
write Eureka: The Solver and to 
develop the presentation-quality 
graphics in Quattro,” our new and 
highly successful professional 
spreadsheet.) No one can deliver 
technical superiority like Borland. 


60-Day Money-back Guarantee ** 
For the dealer nearest you, 


Call (800) 543-7543 


INTER RATIONAL 


a ee 
If we gait have a Computer fo s Suit) your ur needs, ° you Soba won't find it 


anywhere. 


ntel 


Compare 


bit Mer 
ed 80386. 
this with the competitio 


ory and 


80386 Running at 16MHz and 
O Want State 

* Speed Selectable for 
4.7HBIBNEMHZ 

© 1M8 Static Column Ram 

© 101 Enhanced Keyboard 

* Wastarn Oigital 2F-2H Controllar 

* 1.2M8 Floppy Oisk Onve 

* AT and OS/2 Compatibility 

© 200 Watt Powar Supply 

© 80287 or 80387 Coprocessor 

© 1-32 Bit Slot 


20MHz Model 386-5 
with Intel 2OMHz 80986 


Rr FR 


386 and 286 Portables 
with Gas Plasma screen 
In 640 by 400 resolution. 

Call for pricing on both 

386 and 286 models. 


DEALERS 
Competitive Motherboard Pricing 


24MH2-388 20MH2-386 18MHz-386 
$1,695 $1,395 $1,125 
All prices for quantity 10 and include 1MB cf RAM 


¢ 80386 Running at 18MHz and 
0 Wait State. 

© IMB of 32 Bit Ram. 

© 101 Enhanced Keyboard. 

* Western Digital 2F-2H 
Controller. 

© 1.2MB Floppy Disk Drive 

© AT and OS/2 Compatibility. 

* 200 Watt Power Supply. 

© Socket for 80387 
Coprocessor. 

© 1-32 Bit Slot. 


* 80386 Running at 20MHz and 
0 Wait Stata 
* Speed Selactabie for 8/16/20MHz. 
2 1M6 of O Wait State Ram 
© 101 Enhanced Keyboard 
* Western Digital 2F-2H Controller 
°12M8 py Orsk Orive 
© AT and OS/2 Compatibility 
*@ 200 Watt Power Supply 
* 60287 or 80387 Coprocessor. 
#1. 32 Bit Stot 


386 computers 


© 80386 Running at 20/24MtHiz 
and 0 Wail Stala 

© 1MB of O Wait Siata Ram 

© Up io 16MB6 avellabla 

© 101 Enhancad Keyboard 

© Westam Oigital 2-2H 
Controller 

© 1 2M8 Floppy Oisk Drive 

° AT and OS/2 Compatibility 

200 Watt Power Supply 

2-32 6r Slots 

© 1 Parailal and 2 Senat ports 


Hauppauge 
replacement 
boards for AT’s, 
XT’s, and PC's. 
Always in stock. 
Call for pricing. 


* 80386 Running at 20MHz and 0 Wait State. 

* 1MB of 32 Bit 

* Up to 16MB of Memory on the Motherboard without 
using a ae Slot 

* Accepts 80387 Running at 20MHz. 

* Accepts Wytek 20MHz Chip set. 

2 101 Enhanced Keyboard. 

* Western Digital Dual Floppy and Dus! Herd Disk 
Controller. 

* 1.2MB Fioppy Disk Drive. 

* AT and OS/2 Compatibility. 

* 200 Watt Power Supply. 

* Tower Cases Available. 


© 80286 Running at 12MHz and 
0 Wait Stata 

© Speed Selectable for 6/t2MHz 

512K of BONS Ram 

© Up lo 1MB on iha 8 Motherboard 

© t01 Enhanced board 

© Westarn Ongital 2F-2H Controller. 

°12MB pay Oisk Orive 

© AT and OS/2 Compatibility 

© 200 Watt Powar Supply 

© Socket for 80287 Coprocessor 


pield 
omputer 
ystems 


mNJ Call 
{201-891-3002 


Custom designs to meet your specific 
requirements. 


All hardware has a 30 day money back guarantees and a 1 year warranty on 
parts and labor All computer systems are assembled m tha USA, burned in, 
and fully tested before being shipped 
Master Card, Visa, Amarican Express, and COO'a accepted. Leasing available 
with ona dollar or 10% buy out at tha customar'a option 
All prices subject to change without notice AT, XT, PS/2, and Micro Channel 
are tradamarks ol intamational Business Machines Corp OS/2 is a tradamark 
of Microsoft Comp Compag ts & trademark ot Compaq Corp 
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Professional Write, Version 2.0, from Soft- 
ware Publishing Corp. reads and writes files in 
several word processor formats, including 
WordPerfect and Microsoft Word. Version 2.0 


With Version 2.0 of Professional While, users can convert 
file formats by sumply saving a file to one of the formats that 
the word processor application wpports 


also supports a varicty of fonts. The fonts are 
Preset, So no user installation is required. En- 
hanced table editing and direct /-2-3 worksheet 
importation are also new to Version 2.0. Soft- 
ware Publishing Corp., Mountain View. 
Calif.; (415) 962-8910. 


Symantec Corp. has redesigned Time Line 
around an advanced outlining feature. Version 
3.0 of the project manager also offers a new 
PERT chart view of task dependencies. Time 
Line exploits EMS memory and manages up to 
1,600 tasks. The package sells for $595. Regis- 
tered users of Version 2.0, which remains 
available, can upgrade for $195. Symantec 
Corp., Cupertino, Calif.; (415) 964-4440. 


MemoryMate , the $69 free-form information 
manager from Broderbund Software, now sup- 
ports multiple databases and creates hypertext 
links among database records. The maximum 
record size has been doubled to 200 lines and 
data file size is limited only by disk size. EMS 
memory support allows MemoryMate to fit into 
30K of DOS RAM. Broderbund Software Inc., 
San Rafael, Calif.; (415) 492-3200, 


Structural Research and Analysis Corp. 
(SRAC) says its finite element analysis pack- 
age. Cosmos/M , has been upgraded to support 
the Weitek 1167 math coprocessor and has 
been rechristened Cosmos/M 386. Engineers 
can use the software, with a Weitek-equipped 
80386 PC, to solve structural probiems faster 
than they could on a VAX 11/785, according to 
SRAC. SRAC, Santa Monica, Calif.; (213) 
452-2158. 








GEM Desktop Publisher, Version |.|, is 
available for a list price of $299, 25 percent be- 
low the previous list of $395. The package in- 
cludes GEM/3, a graphical front end for DOS, 
Bitstream’s Fontware Instollotion Kit, and the 
Fontmerge utility for customizing font sizes. 
Digital Research says the addition of GEM/3 
yields faster graphics and text redraw on VGA 
monitors. Registered users who bought GEM 
Desktop Publisher before March 31, 1988, will 
receive a free upgrade. Digital Research, Mon- 
terey, Calif... (408) 649-3896. 


MicroPro International Corp. has announced a 
major upgrade of WordStar Professional and 
an OS/2 version of WerdStar 2000. WordStor 
Professional, Version 5.0, adds pull-down 
menus, dialog boxes, simultaneous display of 
multiple pages, and other new features. Regis- 
tered 4.0 users can upgrade to Version 5.0 for 
$119. The OS/2 version of WordStar 2000, to 
be available in summer, 1988, will maintain 
file, interface, and feature compatibility with 
the DOS package. MicroPro International 
Corp., San Rafael, Calif.; (415) 499-1200. 


NEC has lowered the price of its DSP 9630 mo- 
dem from $2,495 to $1,895 for the external 
model and from $2,395 to $1,795 for the inter- 


NEC's DSP 9636 modem offers V 32 compatubtlity, 9.600- 
bps transmission, and a newly reduced price ($1 895). 


nal version. The modem is fully compatible 
with the CCITT V. 32 standard and supports the 
Hayes AT command set. NEC America Inc., 
Melville, N. Y.; (516) 753-7000. 


Saba Technologies says that Version 2.0 of its 
$1,299 Page Reader, an optical character rec- 
ognition device, reads dot matrix fonts and in- 
puts data 25 percent faster than earlier versions. 
Saba Technologies Inc., Beaverton, Oreg.; 
(503) 644-7050 . . . General Information is 
shipping a free Hotline Utilities program to 
registered users of Version 2.0 of Hotline. 
Among other things, the utilities let users print 
mailing labels from the information in Hotline 
directories. General Information Inc., Kirk- 
land, Wash. , (206) 828-4777. 
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Here's a radical idea: give people who work together the means to easily 
share information among PCs— but don't force them to become computer experts 
to do it. 

Here's another one. Make this network so simple to install that you can set 
up the whole thing in oh, say, a half hour or so. 

Presenting TOPS: 


— —— ———-—_~ = _ 


MORE NETWORK. 
LESS NET WORK. 











With the TOPS Network, you and your co-workers can access files from each 
other's computers exactly as if they were sitting on your own PC or hard disk. 
And even print out those files (with our TOPS NetPrint™ software) directly to any 
PostScript® printer, such as Apple's LaserWriter.™ All through easy-to-use menu 
commands. 

The result is the very comforting —and productive —feeling of being able 
to concentrate on the work at hand, instead of on having to learn the network. 

On a TOPS Network, every computer can share files directly with any other, 
thereby sharing the load of the entire network. The result is that you don't have to 
purchase an expensive central file server. Or shut down the network when you 
want to add a new computer. Or hire an extra person to manage the whole affair. 

And setting up TOPS is just as straightforward. You can install the necessary 
network card—such as our TOPS FlashCard™— in no more than twenty minutes. 
Loading the TOPS software? We've unofficially clocked it under five minutes. 

As if all that weren't enough, TOPS runs over common twisted-pair cabling, 
such as regular phone wire. And at only $189 for the software, and $239 for 
each TOPS FlashCard, TOPS is the least expensive way to get your workgroup 
working together. 

Of course with TOPS, PC-to-PC communication is just the beginning. Because 
without sacrificing simplicity, we also offer products that let you share informa- 
tion just as easily with other networks and systems, including Macintoshes™ and 
Sun’ workstations. 

Want more information? Give us a call at 800-445-TOPS (from outside the 
US. and Canada, call 415-769-8700). Or write A 
to us at TOPS, 950 Marina Village Parkway, TOPS 
Alameda, California 94501. 

After that, it gets easier. A Sun Microsystems Company 
TOPS Sun, and the Sun logo are registered trademarks of Sun Microsystems, Inc TOPS FlashCard and TOPS NetPrint are trademarks of Sun Microsystems. 


Inc Post Script is. a registered trademark of Adobe Systems Incorporated Mocintosh and LoserWrter are trademarks of Apple Camputer Inc 
Prices shown ore suggested retail pricos and ore subyect to change without notice 


With TOPS, it’s easy to share information among PCs— and ather systems, too. 
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Amazing Facts | Amazing Facts IV 


| “The enhanced compiler an- 
swers a series of product intro- 
ductions over the past 3 years by 
independent software develop- 
ers that speed the compilation of 
dBase-built programmers." 
| —Electronic News, Febru- 
| ary 22, 1988 





Amazing Facts Il 


| “*More than !Ocompanies make 
laptops today . . . The newer 
| models have more built-in pro- 
| grams and larger memories than 
eartier versions, and the capa- 
bility to run IBM software, abig 
plus because IBM puts out a glut 
of programs.”” 

—Detroit Free Press, March 
| 3, 1988 





Amazing Facts Ill 


**A multiuser bulletin board that 
supports an unlimited number 
of users was announced recently 
| by Surf Computer Services. The 
| Oracomm bulletin board comes 
in versions that support up to 
| three or up to 10 users simulta- 
| neously... .°” 
InfoWorld, February 22, 


1988 


“*The hardware compo- 
nent... is a 16-bit IBM AT 
compatible board that captures 
images from RGB (red, green. 
blue) or National Television 
Standards Committee (NTSC) 
sources such as video cameras 
or hard disks. ** 

—PC Week, February 9. 
1988 


Amazing Facts V 


**{With our C libraries] your ap- 
plication code can be up to 
100% smaller."* 

—Ad far Entelekan C librar- 
ies, Houston, Tex., in Borland 
International's Turbo Technix 
magazine 


Amazing Facts VI 


“*ROM (Random onboard 
memory) can be compared to re- 
flex response in a human being. 
It operates automatically, re- 
gardless of any outside instruc- 
tions to the computer. It in- 
structs the computer what to do 
when it is turned on or off."* 
—The Knoxville (Tenn.) , 

News-Sentinel, February 15, 
1988 
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At provides displays like this even with the power switch in the off position 
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Graphic Systems 
Number One 








The hates verston of the Prin cton LS-400 «anner apparently eliminates the require: 
ment that pages he fed image-side down. 












So Fine 


**Sabina said he found MCAE 
software attractive because it 
offers fine element analysis. "* 
—Computer Reseller News, 
November 30, 1987 


The 
SR's of 
Raised Flooring 











¢ Revocation 







-Techno-Speak 


"T have read through your pro- 
| | gram listing and associated out- 
put and | see the 4.603 calls to 
| | INT21H Service 81 that you 
menhoned. | can’t comment on 
this fact to you because of the 
Proprictary nature of our soft- 
ware and the ‘undocumented- 
hess’ of undocumented MS- 
DOS function calls." 
| — Letter from Microsoft 
icone Support staff to Mi 


 RELeVELING 
¢ Renovation 





¢ Reevacement 
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“Rithmeti: module not un tiated adver- 
fesemens inthe February 15, L988, issue 
af DP Sheet. a Houstan deta provesving 


publication crosoft CodeView ter 


Send entries to Communiqués, PC Magazine, One Park Avenue. New York, NY 10016 
Include vour name, address, and T-shirt size; publication name, date. and lacation, 
Winners receive $50 and a PC Magazine T-shirt. 

Wianers this essue C Witham (Princetem scanner), Gene Bostwick (5 R's), Rag: 
er Turner (GEM Ist Word Plus), Mu hael Burke (dBase programmers}, Garvin Greene 
Haptops). H Robert Bundy tunlomued 10-nser bulletin board), Gary Huev (NTSC 
hard disks), Kenneth Athon trandem onboard memory}, Dun Rubs ifine element anal- 
asia). Aen Johnson 0 undes umentedness” . 
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INTRODUCING TIME LINE 3.0: BECAUSE THERE’S 
NO SUCH THING AS TOO MUCH POWER. 


NOW THE #1 PROJECT MANAGER* PUTS 


EVEN MORE POWER AT YOUR FINGERTIPS. 
Hold on to your personal computer. Hold on tight. 


Because without sacrificing Time Line's almost legendary 


EASY, FLEXIBLE, POWERFUL PERFORMANCE: — 


aU nlumnite: d level Outhne Structure integrated throughout; open orclose at any level. 
al hy (outline) as nested boxes; open only what you 
wo PER’ ts to see the overall project or zoom 


layouts. Add columns to show 
jay Gantt with histograms for up to 


for “what-if” scenano analysi: : 
with no linking required. Outhne organizes multiple 


utline-based scratch pad and Notes attaches reminders 
SUITES. 
ing produces Actual v 
compl te 


with 640K RAM (1600 tasks with EMS 


1 dnventomal 


90 


4 gst 


ease of use, Time Line 3.0 just raised the standard of 
micro-based project management. By macro proportions. 
Imagine. An advanced outline structure from the cx many 
that invented outlining.+ Interactive on-screen PERT. 
Multi-project scheduling and resource allocation without 
manual linking. And acustomizable environment includ- 
ing Gantt, PERT, and reports. All this plus plenty of power 
features like the ones in the box. Seamlessly integrated. 
Easy. And only $595. 
Hundreds of enhancements, 
easy to navigate outlining... 
technology so advanced there are 
tents pending. Call (800) 888-0886 
xt. 1I90P fora FREE demo disk 
(a $9.95 value) or FREE corporate 
evaluation. Time Line 3.0: the power 
will blow you away. 
The #1 Project Mia1Le 
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Perfect matches to DEC user needs. Hip. Hip. And Hooray. 


One-size-fits-all is an attribute best reserved for inexpensive socks. In the 
realm of PC-based emulation and communications software for DEC mainframe 
Meets its important to match specific user needs with specific product attributes. 
We have. 

Smarlerm’® 240 features exact four-color emulation of a DEC® VT241 terminal. 
Along with delivering full-screen ReGIS° and Tektronix’ 4010/4014 graphics, 
Smarlerm 240 offers precise VT220, VT102, VT100, and VT52 text emulation. 

For non-graphics applications, Smarferm® 220 duplicates virtually every 
Smarferm 240 text, communication, and ease-of-use feature. Three error-free file 
transfer protocols, including Kermit and Xmodem, are provided. Downloading 
minimizes on-line time requirements to boost overall system efficiency. And an 
optional network package allows direct LAN access to shared modems, printers, 
as well as host mainframes. 

As Smarferm 240 and 220 focus on graphics and text. new SmartMOVE® makes 
PC-to-the-rest-of-the-World communications sharper than ever Speed connect, 
auto redial, and background file transfer features make this VT100 emulator a loud 
and clear choice for advanced communications requirements. 

Graphics, text, and communications. If you're looking for a perfect fit, seek the 
software sized and priced to match your needs. Persoft has it. Period. 


7 
Visit your dealer or phone us at 608-273-6000. Py} BT // 
reserved Persof Smafferm and SmantMOVE are reg-stered tracemarks of Perto® inc DEC VT and 


©1987 Persolt inc Ainge 
‘REGIS are wademarks of Qigtal Equipment Corporation Tektroma is a registered trademart of Tektronia Inc 
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@ BILL MACHRONE 


VIEWPOINTS 


WHEN WORLDS 


COLLIDE 


| | 
| The coming conflict between PCs and workstations has been described as a collision. Rather 
than that apocalyptic vision, it may more likely resemble ‘‘Invasion of the Body Snatchers.”’ 


eorge and Martha are driving 

down the DOS Highway in their 

PC Behemoth. Suddenly there’s a 
thump from beneath the wheels. 

‘George, did we hit something?” 

‘*Relax, Martha. It was probably just an 
armadillo."* 

If, in fact, the DOS and workstation 
worlds were on a collision course, that’s 
about the size of the effect the 300,000 
workstations would have on the 14 million 
PCs. The collision analogy, however, is a 
poor one. 

The real nature of the intersection of 
these worlds will be more like a viral inva- 
sion, except that we have nothing to fear 
from the attack. Like the pod people in Jn- 
vasion of the Body Snatchers, our comput- 
ers will be the same, only different. Just as 
viruses use a genetic template to subvert a 
cell’s processes to its own purposes, work- 
stations are the genetic template for future 
| PCs. We should all prepare to be willing 
victims. 

IBM is one of the chief architects in the 
process of turning the PC into a worksta- 
tion. Entry systems division president Bill 
Lowe has stated publicly that IBM will be 
moving the equivalent of 8514 graphics to 
the motherboard next year. With three- 
quarters of a million pixels, the 8514 is 
good enough for all but the most exacting 
CAD applications. IBM’s monitor, as usu- 
al, is too small and too fuzzy, but that’s a 
problem easily remedied by IBM or in the 
aftermarket. Right now the 8514 adapter is 
a $1,500 option. Next year it'll be stan- 
dard. Don’t be surprised if, along the way, 
it finds another 250,000 pixels to manage. 














The million-pixel (or megapel) figure is a 
magical one in the workstation business 
and has long been an IBM dream for its 
personal computers. 


THEY’RE TAKING OVER Lowe has 
also said that IBM’s whole product line 
will eventually be 386-based. That's as it 
should be. The demands of application 
software and operating systems alike will 
be too great by then for the wheezing old 
8088s to deal with. Some users regard this 
as aconspiracy. So it is, although no one is 
forcing you to participate. 

You'll wish you had, though. By then 
the 286 will be suitable only for low-end 
applications. Everything with a future path 
will be based on the 386. The infection will 
have spread to the point where most busi- 
ness applications will multitask. OS/2 
LAN Manager and distributed applications 
will be commonplace. The graphical user 
interface will be a rampant fever by then, 


ws 


(@ 
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fueled by the success of the Macintosh in 
the workplace. Ignore it at your own peril. 
The workstation market has rediscov- 
ered what printers and typographers have 
known for centuries: typefaces and styles 
can alleviate the otherwise unremitting 
boredom of the printed page. Likewise, 
the graphical user interface overcomes the 
stultifying effects of the 25 by 80 screen. 
Imagine if everything you read was printed 
in Courier. Or even in this 10-point Times 
Roman. That's what you subject yourself 
to when you stare at your character-gener- 
ated monochrome or color screen. 
Workstations, by virtue of their graphi- 
cal screens and multitasking, are more in 
sync with the now de facto output device, 
the laser printer. As soon as you have full 
control over typefaces and sizes, the char- 
acter-based interface becomes obsolete. 
So does the 13-inch screen. Have you ever 
created what appeared to be a reasonable- 
looking document with Microsoft Word, 
WordPerfect, or some other program, only 
to find it criminally ugly when it emerged 
from your printer? You're not alone. Even 
the previsualization screens found in 
Manuscript and WordPerfect 5.0 (and 
available for Word) are no help. They’re 


| look-but-don’t-touch fun-house mirrors 


that give you a distorted, although recog- 
nizable, view of your document. Worksta- 
tion users don’t have these problems. Nev- 
er did. The bitmapped display has always 
given an accurate depiction of the printed 
output. 

Workstations have led the way in pro- 
cessing power, too. Today’s mainstream 
workstations are three to five times as 
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Ulustration. Mark Brower 


WHAT'S OPTIONAL ON THEIRS IS 


STANDARD ON OURS!! 





— q ‘in a s | fr 
1OMHz «—_ AL IL 
Complete System LUCIN # Don 
Assembled & Tested 
IBM® XT Compatible 
With MSDOS 3.3 
Add $49.95 
10/4.77 MHz 8088-1CPU = (1) Parellel Port 
@ 640K RAI @ (1) Game Port 
 150W Power Supply @ Clock Celendar 
8 Expansion Slots w/Bettery Backup 
(1) Serial Port @ 101 Key Enhanced 
i Hercules Compatible *AT” Touch & Click 
Video Card (720 x 348) Style Keyboard 


I Quelity Hi-Resolution Amber Monitor w/Tiit & Swivel 
Mono Syatem w/Dua! Flopplee seseceeaees $069.00 
Mono System w/20MB Seegete HD eeneeee889.00* 
Mono System w/30MB Herd Drive «+.020.-929.00* 
Base Unit wio Monitor or Video Card o+--.. $499.00" 








a acca 11) | 60tc, mmo 


Biss Aa iT 
12MHz ~ =< 


CompleteSystem 

with t.2MB Drive 

& Monographie Monitor 
Assembled & Tested 
IBM®AT Compatble 


With MSDOS 3.30 “7 
Add $69.95 





@ 80286 12/6 MHz (Keyboard 
Switchable) 11.7 Norton S.|.Rating 

@ 640K of RAM on 1MB Motherboard 

@ 200W Power Supply 

@ Ports: (1) Serlel , (1) Perellel, (1) Game 

@ Dual Floppy/Dual Herd Drive Controller 

(8) Expansion Slots 

@ 101 Enhanced *AT” Touch & Click 
Style Keyboerd 

@ Clock Colender w/Bettery Backup 

BB Hercules Compatible Video Card 
(720 x 348) w/Pereliel Port (2nd) 
Quality HI-Resolution Amber Monitor 
wiTilt & Swivel 


Mono System w/40MB 

Miniscribe HD #3650 $1 395 00 
Mono System w/40MB 

Seagate HD #251 


iessritacctedcasp UAQO8 00 | 


Base Unit w/o Monitor 
or Video Cerd 


stessvsncenessassses OOO 00 | 








"Single 360K Floppy D Drive 


Option Upgrades for XT10 & AT12: 





over $399.00 
Muttimate Advantage i. = $299.95 
RapAdble meorinsereererr inne $246.00 


| x60 | 


Quattro ...rssceeerees $129.00 | 
CUI ORE cccnrcssserssnssereneres $104.95 
PROMOX cersessssssecscnecrcerences $89.95. | 
Fellex WOrkshOp -+1es-- $44.95 
Stdekick(unprotected)...$54.95 | 
SUP OY annceneeneenrenre $59.95 | 
SPT aarevaseerersorrsran SCALL 

TUPGO Basic nssessse eran $6700 
Turbo C. $75.95 | 
Turbo Developers Ubry$258.95 | 
Turbo Lightning vscu0$59.95 

Turbo Pascal $62.95 
Turbo Pascal N. Mihds $62.95. 
Turbo Profog $64.95 
Turbo Prolog Toolbox....964.95 | 
Turbo Tutor. $62.95 | 

















| Panasonic 





DOBDIN seescrrsrerveierneeeemas CALL 


LOD TIFE ...-roreronesseronssersesen FOR 
LOGI .nererserserers erveee PRICING 
1892 semeessnneorres 00 











Hercules to CGA with CGA Card and RGB Monitor Add ......00:.ssseressresee 170.00 | 
Hercules to EGA with EGA Card (operates in CGA, MDA, or 
HGA modes)and Packard Bell EGA Monitor Add ..cccsscssosseesesssssessreee +2029 399-00 






Premier 35 ... $459.00 
TADUt@ 224 nineteen $629.95 | 





BER 30 DAY SATISFACTION GUARANTEE ; 2 110 CARD 
~ Your complete satisfaction is our top priorty. Any : a 





Swan system may be returned within 30 days from | Switchable Video Card | 
the date of shipment for a full refund. * MG. ae posite or port ...... $79.95 
Color helf card (640 x 200) 
FOR YOUR PROTECTION WE GO THE | GGA COMPOS ee ceerneersnrreee ever $69.05 
EXTRA YEAR Atull1 year warrenty is included, | Monographics, Hercules Compatible, | 
with a 2nd year SEW (Swan Extended Warranty) 2 Floppy Controller, Parallel, Serial, Gamepo 
available. Call or write for details. ane & Calender w/Battery Backup..... es $5 | 
FAST DELIVERY... We ship within 24 hours: Same boerd es above, except wih CGA 
TECHNICAL SUPPORT Our support staff is on | OULU IN SBD ona anan ones acsercerrnereee nr $109.95 | 





call 9-5 Mon-Fri to answer all of your questions and 
make sure that you get the most from your systems. 


items retumed must be as-new, without modification or 
* cana, war waren coc manuals and paceere, must be 
n 





A wpping must be FOR PRICING | | 
pete gg ‘tiled aC fn Ae “Gusto Syste eae a Langer ON EPSON PRODUCTS | , 


OPEN: 8:00AM-9:00PM Mon-Fri; 10:00AM-6:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


TUSSEY COMPUTER PRODUCTS fic CoiteGe. pa 16500 





SETTLE 


eee SOFTWARE a 


B IG 





BRODERBUND 
Graphics L 











PC Tools Dekuxe 
DAC SOFTWARE _ 


Oac Easy Acct Tutor..—..$CALL 
Dac Easy Payroll ......$39.95 
Dac Easy Payroll Tutor.....$C ALL, 


Fae ET 
FUNK 

Sideways $37.95 
Workshoet Utiities -....0-$59.00 
GENERIC SOFTWARE 
Gen CAD0 30. $69.95 
Gen. CADO 3-D Modeling $CALL 
Gen CADD w/Dot Piot $89.95 
Call For Pricing on Libraries. 
LIVING VIDEOTEXT 
‘Think Tank. $109.00 














LOTUS 

123, $307.00 
Freetance PIG —n.-rorernm $969.00 
Manuscnpt 
Symphony 
MECA 
Managing Your Money ....$120.95 











» M4 he 
ve 


anal 





3053 40MB 
6085 71 MB es me) 
AY Seagate 


ST-251-0 40MB 


= 





Sian! Mod 














1200 baud INEMAl .vecerrserenssessereees 6053 EGA oven 
| 2400 baud Internal esses... $119.95 | 8873 EGA Multimode vromeesenee $479.00 
PC ADD ON BOARDS 
AST =S Swan RAM CARDS 
Advantage! (128K)... $CALL —_Abovebourd! Memory Caria 
Advantage Premum (512K).FOR ciate Sofware! Ota 
Rampage 286 (512K) ..PRICING XT RAMCARO wiK $99.95 
SinPakPtus (64K) ON  ATRAMCARD wiK .....$119.95 
SixPakPromium (512K) ASTI | Catt For Pacngon: 
ATI Thomson 4160 —........-.$279.00 
EGA Wonder... $179.00 Samsung SC452C __... $199.00 
Graptac Sonstion inc $169.00 
VIP VGA $299.00 | NEC Mutsy CW essssen SCALL 
Amdek 722 .. “3477 
navox 6873 


peers 








HERCULES 

Graphics Plus $179.00 
in-Color Card ... $299.00 
Other Hercules boards in stock... 
Cail forprice 





8438 30MB w/Cont. (65 ms) .....$339.00 
3650 40MB (6t oe omuesene 





ST-225 w/cont.20MB (65 MS) ....-.$259.00 
ST-238 w/cont.30MB (65 ms] oe 
42 IMS) --ssrereeeeees $379.00 

ae 251-1 cone 28 ITS) cocerveeseevee $409.00 
IMS) cerreeorrerereet 780.00 


em. ute aromerioat 


Includes PC Talk Ill softwara: a | | 
9.9) 























DIY PAIS a eerevoreovene 
NORTON PRODUCTS. 
Norton Commander ....—... $39. 
Norton Utiinas $49.95 
Norton Advanced Utes .$84.00 








+ Hayes @ compatiole 























WORD PERFECT 
Data Pertect —rncarererrnmn' 





Executve 


ee 
Plann Pertect ..0ccremmeree $170.00 
Wordpertect (5.0) wnmennSCALL 


pe ROX 





fontuee PUDESHOF —-—.— $519.00 


ISS swan Technologies 
| TAPE DRIVE BACKUPS 1 YA gee 


40MB AT Tape (intemal) 
40MB AT Tape (External) ............ $479.00 


MAGNAVOX 


| 7613 TTL (Green) erorccoravassssssereessere $09.00 | 








WE CARRY A FULL LINE OF MACINTOSH PRODUCTS! 






[Multi ..---nvnseorerrs 


cat rou Free 1-800-468-9044 








me HARDWARE 


r—— PC HARD DRIVES, 












~~ $479.00 i 


: a1:tCQ SHIPS IT 








Software orders over $100 and. 
Accessories under 6 pounds will | 
be shipped Federal Express 


(Even et these prices) You only pay TCP's stendard shipping 
charge of $4.00 per order. Ordars arriving before 3:00 PM our | 
tima will be shipped out sama day. If part of your order is back- 
ordered the remainder will be shipped UPS Ground FREE! .- ~ 
q B SECURITY 


ja pamiaategp Condeinctchargediiint ath 


aris s 
® We insure your order at no extre cost to you. 

| @ Tussey is a financially strong end well 

i established company. 


IER SUPPORT r | 


@ Knowledge statf, ofl graduates ot 

Tussey's “Computer Boot mp", 
@ Our a anced warahouse/matarials 

handling system essures peution order ie 

shi out odio , 

@ Our IBM 5360 allows instant ood and inventory status. 
To order by mail: Wo accept money order, certified check, perineal check. 
Allow 2 weeks lor personal 6 company checks to clear Shipping: “phepid 


FORALL HARDWARE AND ANY ACCESSORY OVER Gis Call 

Tee Free] ireseri E07 se ees Wusnening Caos Add $3 00 pr aoe 
shipped CDD Additio! pPINg requiredon APO, FPO, AK. HI, andtoreign 
orders Terme: PRICES Renner CASH OISCOUNT, ADD 1.0% FOR 
MASTERCARD OR VISA. — 

ALL SALES ARE FINAL J \ 
Detective tems replaced or repaired a! our \\ y) 
ja resides add 6% 


bah ie! Pennsyivania 


tax. Pres and ter subyect to change without notion. 


EDUCATIONAL & CORP ACCOUNTS 


Purchase orders eccepted CALL 1-800-468-9044 
wom Qua retnene FAX 814-237-4450 


MODEMS 
Hayes Sman Modem 

12008 Internal —........ $259.00 
2400B Inte rTial —...-nennaeees SCALL 
Packard Bell External 

|) 300/1200 baud .......___.$ 149.00 
2400 baud External ,.... $179.00 
Zucker ] 


300/1200 Halt Card Modem 
with software .. 


| MIG=NT w= 2001700 na| | 
Pocket: Modem $119.00 


SWAN EGA VIDEO CARD > «79 | 































& 640 X 480 Resolution 7 Ulloa slated 
pc1640 AMOTRAD ppceso 
DESK TOR PORTABLE 
Bi sad 3 Available Siote IE Stgeenertcn Deptey, 
@ Parallel, Serial & Game Port @ Single or Dual 3.5” Drives 
@ Microson Compatibie Mouse @ 2400 baud intemal 
& GEM Desktop, GEM Sseic {01 Key Ai Si Keyboard 
@ Supports TTUCGA/EGA a 


8-008 13 ‘ 
FULL PC Compatibility ** CALL FOR BEST PRICE” 
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For information 
Call 814-234-2236 


Fax 814-237-4450 


£ BGenlech 





omer BESEAOCH 
Promum Model AVEO 


$te60/7083 
Li gi 305 Model 140 $3999 
el 
cae 286/12 Model 40 = $3089 
IPAQ 386/20 Model 60 5922 
COMPAR Portable tl/Mod 20 $$729 
‘SHARP COMPUTED 
PC 4501/80 2/4570 SCALL 
TOSHIDA PORTABLE 
Ti000 Portable $799 
13200 Pertavle $7350 
TStO0 Pertable $a 
ph a mel All Modsle SCALL 
Ni 
ZF 1B) 93 208 20M9 Upgrade SCALL 
2W183/03 20MB Pertede «$1979 
Super Sporl Madele STALL 
IMPACT PRINTERS 
OBO1HER M1709/ M1509 499/989 
HR-40/ HR 60 829/739 
SCALL 
ut 188 FX-B6E bey 
FX-2 400 L0-$00 30 
0-850 yal (0-1050 a 
EX-800 420 10-2500 508 
FusiTsu 
Ox-2300 8448 ON 2400 pod 
OL-Sb00C §— $1759 BL-3400 099 
HEWLETT PACKAGD 
DESKJET (Budget laser printer) = § 728 
Rugged ¥ iter HB 
1048 
wan 
ML 1926 48 ML 136 Hid 
ML 1826 219 BL 3836 989 
ASONIC 
KXP-10801 «$185 KXP NOS $209 
LASEA PRINTERS 
WP LASEAJET 1 Sivoo 
1Me/2 te? MEM BD tor 
LASER $seq/e79 
ped {we Li) 1420 
WEC CBSO Suen! Wirter 3569 
OMS Se -800/910/800 II. CALL 
TDSHIGA Poge Laser 12. CALL 
DATRCOPY 730/690 S126I/CALL 
DEST 1020/2020 Scanner $CALL 
UP Scanjel w/uitertace . 1436 
MICROTEK MSF-300C Nea 
MSF-3004 SCAl 
MSF-3006/ 4006 $2978 16) 
930/149 
bens wae pyW/OUARE (2 ae 
MITSUBISHt eine $299/390 
OIAMONO SCAI i 
WEG MULTISYNC oe 195 
MULTISYNC ft $a16 
MULTISYNC PLU $920 
MULTISYNC Xt 2229 
SM2 FLAT $09 
CGA MONITOR 258 
EGA ties OA 389 
SONY MULTISCAN 1303 $089 
‘VETICOM H-%6 with CO-3 SCALL 
WYSE 700 Monstor with video ctr 8749 
WYSE WYSE 30/WYSE 00 TERMINAL 
3 $309/439 
THESYS MULTIFUNCTION CARO 
FOR PC/XT LIM MEMORY BOARO 
EXPANOABLE UP TO IMB 
INCLUOES CLK/SER/PAR 
PORTS W/SOFTWARE $39 
ATLVIP VGA GRAPHICS $256 
PARADISE 
VGA PL ta 
VGA PROFESSIONAL 410 
VIDEO T VEGA VGA $208 
INTEL ABOVEGDARD 258 CALL 
INBOARO 366 CALL 
BCR IAMA 2/84CA LL 
RAVER V SERIES MODEM SCALL 
oni genet Bed K 100 SUAGE 
Sser69 
surenion| fLeciic TRUE 
UNINTERAUPTABLE POWER 
SUPPLIES SCALL 





RASYAN RETWORK oe 
SERVER & SOFTWARE feat 
rox) 19 NEI NETWORK fa 
NOVELL ¥ 21 W SFT LEVEL CALL 
Cal tor Dion from 2.0 to 21 
ARCNET CARO 3148 
PASSIVE HU 39 
ACTIVE HUB 349 
ETHERNET CARO 229 
TOPO SOFTWARE FOR MAC SCALL 
SOFTWARE FOR 18M peu 
FLASH CARO FOR 16M CALL 
PLOTTERS 
cCALCOMP 
1023 ARTISAN PLOTTER $CALL 
| 904361 PLOTTER SEALL 
PACKARD 
7570A DRAFTPRO PLOTTER $2995 
| 74404 COLORPRO 1019 
74754 6 Pen Platter ea 
75S0A 9 Pen Potter 
7585 ORAFTMASIER cat 
| ROWSTON INSTRUMENT! 

MP. 41/ DMP. 52 jpaae 
OMP-SVDMP-S2MP — $2999/9579 
OMP-56A/56MP 4495/5349 

owen $3szarea7o 
LP3700 PLOTTER fe 
LP4000 PLOTTER 4189 
BOLAND PLOTTERS 
OXY-880/980 1079/1829 
OXY-885/980. $1309 1739 
DIGHTIZERS 
CALCOMP 
7300 SERIES (Styius 
6 Batton) $429 
623240 12x24 $1950 
625180 12x $015 
BTEO OGINIZERS 
OPS-24361 2289 
2999 
WP SKETCH PRO SCALL 
KURTA (S/ONE 12X12 W/Cursor pe 
IS/ONE 12417 W/Cursor 979 
KURTA FOR MACINTOSH = -SCALL. 
SUMMABRAPHICS 
SUMMASKETCH PLUS 12112 $429 
MMI612 12018 $999 
HARD DISKS & TAPES 
SEAGATE SPECIAL 
om a 39 (up to 456) 
$1225 (20MB) W/CTR $279 
$1238 one wicth 319 
ST4096 (BOMB) W/O CTR 600 
sae 120M) Wi0 CTR 099 
] ” MABD OF 
| 3s 7000) wWiO CIR ps 
OMB) W/O CTR 388 
oer ian wi0 CTR $499 

AIDE 6085 (720B)y 

6128 (TIOMB} $750/899 
MICROPOLIS 1338 (70M) $068 
1355 (140MB) WEST CTA $1699 
W/ESOI CT! 
FOR NOVELL SCALL 
STORAGE DIM JIOME SCSI ORIVE 
NOVELL SCALL 
PLUS DEVELDPMENT 20/40M8 
HAADCARO SCALL 
KENNEDY GOMG TAPE SPECIAL = $408 
AM GONE TAI 
QACKUP FOR NOVELL SCALL 
ARCHEVE GOMB INT/EXT 
WICDNTROLLER $568 
IRWIN TAPE BACKUP 
TAWIN 170/420 206 49/399 
| 145/445 40Me 489/649 
°For PSI2 165/285 GOMS 600/009 
HARD DISK FOR MAC 
40M EX) HARD $009 
~ ERY HARO $1290 
(nT HAAG $729 
tants WNT HARO $1189 
SUPER MAC vino caro FOR MAC 9 
SPECTRUM CARO 256 COLOR $1228 
SPECTAUM/24 768K COLOR $2200 
CO PROCESSOR & MEMORY 
INTEL 
(067-2 148 
0067-4 219 
00297-a/10 $249/289 
80397-16 ys 
60307-20 709 
BROTHER FAX 
FAX-100 . $899 


GENTECH 386 SERIES 
COMPUTERS 

386/20 TOWER $2595 
80386/20 cpu, IMB RAM, 
1 2MB Or, Tower Style 
case, 6 half height Bays, 
1 Par/Ser ports, 101 
Keyboard 

GENTECH 386-16 $1895 
80386/16 cpu, IMB RAM, 
1.2MB Or, 3 boys eward 
bios, one 32-bit, fve 
16-bit, two 8-bit slots, 
1 Par/Ser port, CMOS 
Technology. IMB stetic 
column RAM, runs 
Novell, CAD/CAM, 
Xenix/Unix, 1 yeor wort. 


GENTECH 386-20 $2295 
90386/20 cpu, otherwise 
same 86 above 

TURBO-XT 
10MHZ $569 

QMHZ $549 


8088, 512K RAM. 360KB 

dr, four bay case, 1 Ser/ 

Par/Cik/Gome, Keyboard 
GENTECH 286/10 


6/I0MHZ $975 
G/I2MHZ $925 
80286, 512K RAM. 
1.2MB dr, 101 Keybd 
1Set/Cik/Poratiel port, 
2 bays 
| abo 
| For Monochrome System $139 
| For Cotor EGA System $488 
For Color VGA System . SCALL 
GENTECH LCO-286 $1599 
supertwist LCD Screen, 
512K RAM. 6 slots, 80287 
slot, 1.2MB de, 2 bays 
| GENTECH PORTABLE 
3-286 $2595 


80286, 6/10MHZ, 512K, 
3.5 expansion slots, 

1 44MB Fioppy, 20MB 
Hord Orve, LCO SUPER - 


TWIST PORTABLE III 
LOOK-A-LIKE, two 3.5” 
devices 
GENTECH PORTABLE 
$1229 
9” Amber screen, 


Hercules greptics, 7 
stots, 512K RAM, 1.2MB 


Prous nv 
401-732-5556 

| ORDERS Om. 
800-843-4302 


217 Sroadway, Suite B16 NY, NY 10007 


VISA. MC. COD. CORPORATE PO Accepied 
Add 2% for COD Ménumum PO $500 Prices 
subject te change Ratyrn authorization 

tequaed fer delectwe marchendise All 
returned nen -defectwe merchandise subject 
te 20% restocking charge 


401-732-5518 


International Inquiries 
Welcome 
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VIEWPOINTS 


| @ BILL MACHRONE 


powerful as your run-of-the-mill PC AT or 
PS/2 Model 60. So are 20-MHz 386 ma- 
chines. The advent of these machines and 
their virtually unlimited memory capabili- 
ties has induced software designers to 
write software that would never have ap- 
peared on even a 286. For instance, /nter- 
leaf has long been a premier technical doc- 
ument publishing system. It had been 
available only on workstations until they 
ported it to the PS/2 Model 80. Now 1BM 
has agreed to market Interleaf as its high- 
end desktop publishing product, some- 
thing it couldn't consider until the Model 
80-111 was available. 


OUT OF THE OOZE_ = The ubiquitous- 
ness of the 80386 chip is coming as some- 
thing of a surprise, especially to the Motor- 
ola devotees, who were counting on the 
Macintosh 1] and several other 68020- 
based workstations to seal Intel's fate. In- 
tel, riding on the strength of the installed 
base and its powerful allies, Microsoft and 
IBM. has cut some interesting deals lately. 
Outstanding among them is the Sun Mi- 





crosystems 386 machine. Someday people | 


will call this machine ‘the lungfish,” for 
it's the one that will ultimately marry the 
existing 386 software base and technology 
with Sun’s powerful SPARC reduced-in- 
struction-set chip. In one stride, PCs will 
have crawled out of the primordial ooze of 
mundane applications, and workstations 
will have joined the mainstream of DOS- 
based productivity. 

It's premature to congratulate Sun for its 
accomplishments since the machine hasn’t 
shipped yet. But it isn’t too early to ap- 
plaud its vision. As John C. Dvorak has 
pointed out, Sun has drawn back some- 
what from its original vision of selling 
SPARC chips to all comers, thereby flood- 
ing the market with its remarkable little 
RISC engines. Instead, it will likely cut 
some careful licensing agreements, thus 
protecting product lines and price points as 
it picks up manufacturing partners. Now 
that AT&T has a 20 percent share of Sun, 
it’s pretty obvious who gets the first crack 
at a mainstream DOS/RISC workstation. 
Maybe this will be the magic eombination 
that finally puts AT&T into the running. 

So watch out for that next bout of the 
flu. You could emerge with more comput- 
ing power than you ever dreamed of. at 
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e Slash Your Total Development Effort... 
From Prototyping To Completion 
We'll Give You Te 
first line of code. Ideas become running applications in a 


few hours. 


: by Designer, the front-end application generator, allows 
you to produce major programs with no coding. it 
eliminates prototyping as a preliminary step because design 
and source code generation are done concurrently. You can 
implement a dazzling color screen or a report in minutes. 
You'll probably never code a screen again! 

Ol \ O Automatically Generate Commented 
Source Code For Your Entire Application 
: The Professional Developer’s Designer is the most 
powerful application generator in the industry. It creates 
structured source code that is fully commented. You can 
easily add to it, modify it, or just admire it. 
And The Professional Developer is 2 complete develop- 
e ment environment with all the tools that you need. 
Ol | { O] IS Create High-Speed, Bullet-Proof Data 
Management With Built-In LAN Support 
Advanced techniques allow you to tune your data 
management to fit each application. Use related files, data 
Ol | encryption, memo fields, automatic recovery, and commit 
e and rollback—all without compromising Clarion’s high 


level of performance. And complete LAN features are 


included so the applications you develop will run on your 
network without any additional run-time or LAN PACK cost. 


Interface To Your Own C or Assembler 
Routines For Special Requirements 
The Professional Developer will support special device 
routines and complex logic written in C and Assembler. 
You won't have to completely re-write all those existing 


procedures. You can produce completely open-ended 
Ww —_— solutions that can grow with your needs or requirements. 
Produce Executable Programs That Don't 
a Need Run-Time Systems 


Compile your application into an .EXE program that will 
run on 2 stand-alone computer or workstation so you can 
distribute your programs without costly run-time systems. 

Get Started Immediately. You'll Be 
Productive The First Day. 
Although there’s a lot of horsepower ‘“‘under the hood,” 
you'll be producing programs soon after you open the 
You'll find the whole environment friendly and 
comfortable. PC Week says: “Carion is easy to learn and 
easy to use.” 
PL | 


And One More. 


We'll Give You A Free Preview! 
See Your Dealer Or Call Toll Free 


(800) 354-5444 


For A Free Copy Of Our Tutorial 
Diskette And Introductory Material 
(Or, simply return this coupon). 





All New Version 2.0 


The Clarion Professional Developer Is A Total Programming Environment That 
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PROFESSIONAL DEVELOPER™ — Biihacme 


a Carion Software 

150 East Sample Road, Pompano Beach, FL 33064 
L. seeeeseeeeeeneeeee 
CIRCLE 152 ON READER SERVICE CARD 


Clarion Professional Developer and Clarion Software are trademarks of Clarion Software. Copyright 1988 Clarion Software. 








#8 JOHN C. DVORAK 


REPENT! 


VIEWPOINTS 


THE END IS NEAR 








The signs are everywhere: the era of declining hardware prices and plentiful supplies is 
drawing to a close, and a time of confusion is beginning. 





crisis is at hand. You'd never 

know it, though, from the newspa- 

per reports and the rosy prognosti- 
cations of so-called experts. Simply put, 
the microcomputer industry is in for a se- 
ries of shocking price hikes, shortages, 
vendor shutdowns, and spiraling confu- 
sion. 


LOCAL HEROES? _ It all started with the 
sudden increase in the price of memory 
chips. The 256K chips jumped from a little 
more than a dollar each to as high as $8 
apiece. People with long-term contracts 
got the message. The message was that 
their contracts were no good. They'd have 
to pay more, too. Some analysts predicted 
that this would be a great thing for Ameri- 
can business. We're told that Texas Instru- 
ments, Motorola, and even Intel will get 
back into the memory chip business to 
save the day. 

Then suddenly, as if they’d been hoard- 
ed, some chips from American semicon- 
ductor firms appeared at the same prices as 
the Japanese chips. It tums out that the 
American firms don’t want to get back in 
the business to save the day. They want to 
get in while there are big profits. This is 
reminiscent of the overwhelming generos- 
ity of the American petroleum firms in 
Texas that pump oil only when prices are 
high. The motto of these firms seems to 
be, ‘Why work?’’ So much for responsi- 
ble capitalism. 


AMERICANS IN A FIX While the 
American reentry into an inflationary mar- 
ket seems like a way to stabilize price in- 





creases, a study of the oil scene shows that 
a price reversal because of a free market 
doesn’t take place when price-fixing ex- 
ists. The Japanese can price-fix and who's 
to stop them? What's happening, of 
course, is what the most-paranoid experts 
said would happen: the Japanese would in- 
crease market share, take over a market, 
then gouge the hapless buyer with fixed 
prices. The American firms now wait until 
they can jump in and take part in the feed- 
ing frenzy. 

This is made more obvious by Micron 
Technologies’ sudden hike of its memory 
chip prices. Did the price of sand go shoot- 
ing up in Boise, Idaho? Atari is now suing 
Micron for reneging on its contract. Mi- 
cron is the firm that got the boneheads in 
Washington to protect American memory 
manufacturers with congressional action. 
This is the final thanks we all get for this 
protectionist legislation. The irony for the 
PC user is that the abhorrent memory re- 








quirements for OS/2 only exacerbate the 
problem. Great. 

Meanwhile, it tums out that the price- 
fixing on memory chips is really just the tip 
of the iceberg. Most vendors who import 
components say that everything is going up 
in price—fast. If there is any doubt that the 
Japanese vendors sometimes work togeth- 
er as one big money-making corporation, 
look no further than the current price lists 
for disk drives, monitors, and keyboards. 
All the prices rose as much as 300 percent 
ovemight. 

The Koreans and Taiwanese are no 
fools, and they go right along with the Jap- 
anese agenda. According to traders, this 
happened so suddenly because the Asians 
were tired of supporting their old prices in 
an effort to keep the U.S. dollar buoyed. 
When the dam breaks, it breaks. 

Our analysts tell us that this trend is 
somehow good: it means that America will 
benefit by making computers at home. 
With what? With American monitors? 
With American floppy disk drives? Come 
on. All the mass production for compo- 
nents is done overseas. Who are we kid- 
ding? 


WHEN LESS IS MORE The fallout 
from all this is obvious. For the first time in 
the history of the computer industry we 
will watch the price-performance ratio re- 
verse itself. We'll have to pay more money 
for less power. This will lead to the typical 
inflationary cycle of panic buying aggra- 
vating the shortages and creating more op- 
portunities for price-gouging. 

Welcome to the real world. 
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Mustranon. Mark Brower 


MINUTE: MAN 


UNINTERRUPTIBLE POWER SUPPLIES 


Fully Automatic Operation 
Order — Ship Same Day 
Full One Year Warranty 


250 Watt to 1600 Watt Models 


Blackouts — Enables user to operate during complete loss of 
power 
* Brownouts — User is protected from low AC voltage below 102 
voles. 
* Overtoad Protection Automatic shutdown in overload situation 
to protect UPS from inverter burnout. Suggested Retail 


Overvoltage Protection — UPS runs on Inverter (117 voits. f 250 WATT [120 voir | $ 359.00 
when AC voltage exceeds 132 volts f = = 
Surges/Spikes — Clamps transients above 200 volts with ar 
energy rating of 100 joules or less. | 500 WATT 120 Volt 
EMU/RFL — Three stage filtering for clean AC power | 600 WATT [ tzovor [ $ 899.00 | 
. pyncoonized Sinewave * — Eliminates voltage reversal to input or 1200 WATT 
your equipment. 
* | Millisecond Transfer Time* This includes detection and 1600 WATT 


transfer so your machine never notices loss of electrical power, 230 Volt Units Also Avaliable 


* Two Audible Alarm Levels — Notifies user of battery usage and 
Sy 
two (2) minute warning. M ~ 


LED Display — Informs user of operation mode, power utilized PARA SYSTEMS INC. 
¥ 


on AC, plus “On Battery’ and battery power status. 


Alarm Silencer — Enables user to silence alarm for qulet con 4_JF 


tinued operation during battery operation. 1455 LeMay Drive Teiephone: 
Optional Signal Port — Enables UPS co notify computer of loss Carrollton, Texas 75007 (214) 446-7363 


of AC power to allow computer to backup or shut down. 
1-800-238-7272 


FAX: (214) 446-9011 TELEX. 140275 OMEGA 


°250 watt and 500 watt units offer 4 msec transfer time. [WM wave form 
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VIEWPOINTS 


INSIDE TRACK 


Viruses afflict commercial software; panic spreads; new 
vaccines protect endangered disks. 


he long history of destructive com- 

puter programs came to a head as a 
computer virus found its way onto com- 
mercial software. Untold copies of Al- 
dus’s Freehand were infected and had to 
be recalled. 

The notion of subversive software be- 
gan back in the 1970s with a program that 
ran around the Defense Department’s 
ARPANET messaging system. Dubbed 
the Creeper, it was one of the first 
‘‘worm”’ programs. It consisted of some 
code that literally wormed its way around 
the systems. It would crop up here and 
there and announce itself. Eventually, to 
rid the system of this nuisance, a pro- 
gram called the Reaper was written to 
track down and destroy the Creeper. 

This seemingly silly idea soon evolved 
into the next type of subversive program, 
the Trojan Horse. When a program con- 
taining Trojan Horse code entered a sys- 
tem, the program would have a hidden 
agenda, such as waiting until a specific 
event or date, then executing code that, 


say, destroyed the contents of a hard | 


disk. 
The nature of these programs was pop- 
ularized in a John Brunner novel called 


Shockwave Rider (1975), which is a cult | 


classic for programmers. Soon thereafter 
a definitive paper was written and pub- 
lished by researchers at Xerox PARC. 
The true virus program is the most 
advanced form of subversive code. Its in- 
vention is credited to Professor Fred Co- 
hen of the University of Cincinnati, who, 
when a grad student at USC in 1983, first 
exhibited how a virus code would work 
and later discussed the concept during a 
famous speech he gave in Toronto at an 
IFIPS (International Federation of Infor- 
mation Processing Societies) security 
conference in 1984. The key to the virus 





is that it attaches itself to some software 
(such as the COMMAND.COM pro- 
gram on an MS-DOS machine), and its 
first duty is to replicate itself on other sys- 
tems and spread. In Israel, where a cou- 
ple of outbreaks occurred, these pro- 
grams are called software AIDS—a 
reference to the acquired immune defi- 
ciency syndrome. 

A couple of years ago, when another 
outbreak of these things occurred, a fun- 
ny thing happened to me. I wascontacted 
by a writer at the National Enquirer who 
was looking for a quote about the poten- 
tial horror of a worm or virus program 


getting into the big Defense Department | 


computers and launching World War 
HI. I concluded that if some nitwit who 
knew the ins and outs of the software 
wanted to do such a thing, it was indeed 
possible. As the Enquirer continued to 
plug away at the story, it got so out of 
control that they figured it would scare 
the bejiggers out of the old ladies who 
read the paper, and they dropped it like a 
hot potato. Flying saucers and Morgan 
Fairchild-approved diet tips were safer 
fodder for the editorial gristmill, it 
seems. 

Meanwhile, recent panic over virus 
software has stirred developer interest. 
Here are some current ‘*vaccine’’ pro- 
jects. One of the most interesting is from 
Sophco (P.O. Box 7430, Boulder, CO 
80306; (800) 922-3001). Michael Cer- 
ansky, VP for the firm, tells me that 
Sophco was hit with a virus originating 
from a BBS program called SEX.EXE. 
‘*We ran SEX and as we watched the 
graphics images of two people in flagran- 
te delicto, the hard disk activity began 
and it infected about 25 .EXE files. 
About a week later it reactivated and tried 
to erase the hard disk.”’ 





So Sophco developed three pro- 
grams: SYRINGE.EXE, CANARY, 
and INFECT. SYRINGE is the vaccine 
program, CANARY is a program to 
quarantine a suspected disk, and IN- 
FECT is a benign virus program used to 
test the effectiveness of the other two 
programs. The company will sell the sys- 
tem for $29.95 to anyone interested. It 
looks well worth the money. 

In Canada, Orion Microsystems 
(P.O. Box 128, Pierrefonds, Quebec, 
Canada H9H 4KB; (514) 626-9234) cre- 
ated an excellent vaccine program called 
NTIVIRUS.EXE. A new version is be- 
ing tested as this is written. Selling for 
$29.95, it too is worth a look. The owner 
of the small firm, Madjid Bourki, tells 
me that last year a virus broke out on 
the IBM international e-mail system 
and copied itself onto every system it 
could infect. When activated, it drew a 
Christmas tree on the screen and prompt- 
ed for a keyboard entry to clear it. IBM 
had to send out technicians to hand-clean 
the network and various infected sys- 
tems. Madjid coined a new term for this 
code: garbageware. 

RG Software Systems (2300 Com- 
puter Ave., #1-51, Willow Grove, PA 
19090; (215) 659-5300) is actively add- 
ing antivirus code to the latest version of 
its $79.95 utility called Disk Watcher. 
Disk Watcher actively watches the disk 
drives to let the user know when they are 
getting full and to stop the user from acci- 
dentally formatting a hard disk. 

All of the above vendors would like to 
see any virus code that you may have col- 
lected. Send copies to me too. Ceransky 
tells me that his firm disassembled a cou- 
ple of newfound viruses and discovered 
the Redmond, Washington, ZIP code. 
‘‘It wasn’t a compiler message, either,” 
he said. 

Finally, there are a few public-do- 
main vaccines floating around and avail- 
able through your local user group. Ask 
the librarian for more information. 
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“There’s No Reason To Look Beyond 


PC TOOLS 


-PC Magazine, Editor's Choice Award, Two-Time Winner 


Data Recovery + Fast Hard Disk Backup - Disk Management 





Now we've given you even more Up 
reason-PC Tools” Deluxe. 
PC Tools Deluxe gives 
you all the best features 
of Fastback” Norton’ 
XTREE? Mace’ Side- 
kick® Lightning” and 
Disk Optimizer—a $700 
value—for just $79. 

Other utilities may claim 
they “do it all? but only 
PC Tools Deluxe delivers: 


«A DOS shell so complete \ 
80 Micro called it their “over- \ 
whelming choice based on \ 
versatility, ease of use, and 
cost” « The best UNDELETE { 
available-instead of merely 


“guessing) it recovers all data \ 






{ Now 

\ Compatible 
f with Compaq 
\ EY DOS 3.31 


eee 






even on fragmented files. 
¢ HARD DISK BACKUP 4 
as fast and every bit as reliable y 
as Fastback. « The leading 
UNFORMAT for hard disks 
and floppy disks, enabling you to 
recover from many disk disasters. 
*PCFORMAT for safe for- 
matting of floppy and hard disks. ' 
¢ A quick, reliable DISK CACHING 
utility for speeding up disk access. 


+ A fast COMPRESS feature that like Disk Optimizer Soe. ea 
dramatically improves hard disk performance. « And a better dl 
resident mini WORD PROCESSOR than Sidekick, including Central Pont 
word wrap, search/replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at PC Tools Software 
Deluxe. Like PC Magazine, you'll find there’s no reason to look Nao hl 
any further. For the dealer nearest you, or to order direct, call Ba fo ape 


(503) 244-6036, M~F 8 a.m.-5 p.m. (West Coast time). Questions? 
Call us at (503) 244-5782. 


PC Tools is a trademark of Central Point Software. All other product names are trademarks of their manufacturers, 


A technologt 


breakthrou 


Turn a PC 3.5” drive into a 
PC/Mac drive for only $159. 


Now it’s easy for the PC and 
Macintosh to share files. Installed 
in an IBM PS/2 Model 30 (or a 100% PC 
or AT compatible with an internal 3.5” 
drive), the new Copy IT” PC Deluxe 
Option Board allows the PC to read 
and write Macintosh data diskettes 
directly. 


A low-cost, state-of-the-art 
solution—no “extra” drives, 


serial cables or network needed. 


Using the latest ASIC technology 
integrated in a half-size card, the Copy II 
PC Deluxe Option Board transforms 
a PC’s internal 3.5” drive into a 
dual-purpose Mac/IBM compatible 
drive. For hundreds of dollars less. 
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All you do is pop a Mac data disk into 
the PC's internal 3.5” drive and go. 


Easy to use. | 
PC users already know | 
how to use Mac disks ina 
PC. The commands are vir- 
tually Identical to DOS— 
simply add an ‘“M” 
for Mac before each one. 
“COPY” becomes “MCOPY,’ 
“DIR” becomes “MDIR;’ etc. It’s 
really that simple. 


Works with all the great 
Macintosh and PC programs. 


Now PCs and Macs can 
share data files using popular 
programs like Pagemaker,” Excel 
and Microsoft Word. Mac Excel can 
even read Lotus 1-2-3? spreadsheets 
directly. What's more, 
switching back and forth 


















Copy 8” PC Deluxe Option Board 


for. 


is easy. The Deluxe Option Board 
makes your PC a pro at two-way 
communication. 


Ideal for offices with 
both Macs and PCs. 


With the Copy Il PC Deluxe 

Option Board, PC and Mac users 
can share data quickly 

and easily —for a lot 
~~ less money than you 

would pay for a network 

or add-on Mac drives. 
There’s simply no easier, less 
expensive way to transfer data 
from Macs to PCs. Or vice versa. 


Teach a PC to read Mac files. 
For the dealer nearest you, or to order 
direct, call (503) 244-6036, M-F, 
8a.m.-5 p.m. (West Coast time). Please 
specify computer make and model 
when ordering, Compaq Portable, HP 
Vectra and Tandy 1000 require extra 
$15 cable. Current Option Board owners 


will recelve a special upgrade offer. 
Questions? Call us at (503) 244-5782. 


Central Pomt 
Software 


INCORPORATED 
9700 SW. Capitol Hwy. 
Portland, OR 97219 


Black Mon 


Can Teach Us 
About Hard Hiske 


If anyone tells you your ] the overwhelming favorite 
computer's hard disk will never B N EB i 


: wi ' backup utility. To keep 
crash, just remember that, not S your data from a crash 
too long ago, Wall Street was f __ that could be almost as 












saying, “A stock market crash =P costly as Black Monday, 
could never happen again”? Ww use FASTBACK PLUS — 
Though there may be no - i it just might be one of 
way to totally protect your: D the best investments 
financial investments, pro- you'll ever make. 


tecting data on your hard 


disk can take as little as | 
a minute a day with 8 
FASTBACK PLUS. eee 

In fact, backingupa | 22% dataelticen or 
full 10 m Stakes | ScSIA AEM SagAS ism ta rte 
no more aa wes el Me aeea ater nS 
4 minutes* And that 
makes FASTBACK 
PLUS the world’s 
fastest backup 
program. 

Unsurpassed fea- . 
tures like data 
compression to 
cut the number 
of backup disks 
in half, advanced 
error correc- 
tion, easy to 
use graphic display 
and support for DOS 344 inch and —— 
5% inch floppies, have helped make FASTBACK PLUS Maa SO IRE aa 
“Trach ye age 


A Minute 
A Day Keeps 
Disaster Away 
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Fifth Generation Systems, Inc. 
11200 Industriplex Blvd., Baton Rouge, LA 70809 


Sales Office: 1322 Bell Avenue, Suite 1A, Tustin, CA 92680 + (800) 225-2775 + (714) 259-0541 


This product is in no way associated with or has origination in Fisher Scientific or Altied Corporation. 
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& JIMSEYMOUR 


VIEWPOINTS 


BLUES: TIME FOR 
COOPERATION 


U.S. semiconductor companies lag behind in building chips. They’ re looking to the Sematech 
research facility to come up with ways to make cheaper and better chips. 


famous ‘‘exogenous’’ forces we hear 


Je as economics is affected by those 
about on high-brow television—exter- 


| nal events seemingly apart from the matter 
| at hand but in fact directly tied to it—the 


PC industry is powerfully impacted by 
forces moving through other businesses. 

What's happened in the semiconductor 
business is a good example of those blind- 
side impacts. But new ideas are afoot in the 
U.S. semiconductor industry today and 
may lead to the kind of changes needed to 
retum that business to sanity. 

Last time, | bemoaned the rise in RAM- 
chip prices over the last several months. 
Those increases are making it too expen- 
sive to add the substantial doses of RAM 
we need to make the most of OS/2 and 
DOS extensions, such as Windows/386 
and the LIM EMS 4.0. 

Part of that steep increase in memory 
prices has to be laid at the feet of an unfor- 
tunate U.S.—Japan trade agreement made 
in 1986, which in the best protectionist 
style was supposed to help the fumbling 
U.S. semiconductor industry return to 
profitability. 

Japanese vendors were shown to have 
been *‘dumping”’ their chips here—that is, 
selling them in the United States at lower 
prices than elsewhere—with a depressing 
effect on the prices, profitability, and may- 
be even survival chances of U.S. chip- 
makers. 

So we made Japan Inc. promise to 
charge us more—lots more—for RAM 
chips than they had been charging. Beat 
me, whip me, charge me more, please, 
Mr. Japan. Oooh, I like it. 


ON THE DOMESTIC SCENE The 
larger issue is why the U.S. chip business 
is so consistently noncompetitive. Intel 
missed the importance of the ASIC mar- 
ket; last year’s fumbles in producing 386s 
brought into question the company’s abili- 
ty to manage even successful products. 
National Semiconductor invents wonder- 
ful chips that no one uses. Advanced Mi- 
cro Devices became dependent on the rev- 
enue from its Intel second-source deal on 
the 80286, then found itself cut off at the 
knees when hit by the double-whammy of 
financial losses and Intel’s refusal to ex- 
tend the deal to the 386. 

The list goes on. Excepting Motorola’s 
68000 series and a few innovative moves 
by such smaller companies as Micron, LSI 
Logic, and Cypress, the U.S. semiconduc- 
tor business shows little understanding of 
how and when to bring new technology to 
making chips. 

At the same time, the U.S. semiconduc- 














torindustry has given us such commercial- 
ly successful chip designs as Intel's 8088 
and 80286—and such technologically suc- 
cessful designs as the 80386, National 
Semi’s 32032, and Motorola’s 68020 and 
030. How can this be? 

The chip industry is divided into two 
very different businesses: designing chips 
and building them. 

The U.S. remains way ahead in chip de- 





sign. Motorola’s 68030, now sampling, | 


and Intel’s 80486, now in specs, provide 
ample evidence of that. IBM and AT&T 
have made fundamental improvements in 


high-density memory chips; the one- | 


megabit chip and its successors grew di- 
rectly from that work. And the specialty- 
chip houses, led by Chips and 
Technologies, routinely design chip sets 
functionally equivalent or superior to sys- 
tem designs from the likes of IBM. 

But we do an absolutely awful job of 
making those chips. 

An obvious answer is to design chips 
here but produce them ‘‘offshore.’’ Many 
find that idea unacceptable both from a 


strategic-industries perspective and from a | 


competitive stance: Ship your design off to 
a foundry in the Far East, the story goes, 
and by the time you get sample quantities 


back, your design will have been pirated | 


all over Asia. 


BETTER, CHEAPER CHIPS A better 
answer is to get our act together and lean 
how to build chips here as well and as 
cheaply as they’re built abroad. The key is 
“yield”: the number of usable chips you 
get out of a silicon wafer. Yields are higher 
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on many high-tech Asian production lines 
than at domestic plants; hence the Asians’ 
costs and prices are lower. 

The track record of U.S. chipmakers 
gives little hope that in their intensely com- 


petitive universe, any of the major players 
will be able to fund the research 

to leap a generation ahead in chip-building 
technology, then make the considerable 
capital investments necessary to bring that 


Discover SimpLAN 
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o Easy to install, simple to use 

o User transparent operation 

o All applications run without modification 

o Automatic document separation and paper management 
o Large number of users can be accomodated 


For additional Information, contact your dealer or call toll free: 
600-445-6190 , or 408-746-2965 (inside Califomia) 
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technology on-line in their plants. 

That's why Sematech is so important. 

A basic-research combine of U.S. semi- 
conductor companies, Sematech was as- 
sembled to fund that kind of work. Set up 
in Austin, Texas, earlier this year and ex- 
pected to be producing chips in its proto- 
type foundry by the end of this year, Sema- 
tech includes all the major players in U.S. 
chipdom. 

Smaller players will undoubtedly come 
in, too, as Sematech adjusts its member- 
ship fees. Today it costs $1 million and up 
to join, plus an additional and unnecessary 
pledge of support for Semiconductor Re- 
search Corp., a North Carolina university- 
research effort. 

Though IBM opted out of MCC, Amer- 





= The U.S. cannot regain 
technological leadership 
by cooking up ideas here 
and shipping the work off 
to the colonies. 


ica’s other high-tech research consortium, 
Big Blue has come into the Sematech 
fold—and, with AT&T, has made contri- 
butions of state-of-the-art technology. 


GETTING THE EDGE Competition | 
among companies and nations sometimes 
gets so brutal that market forces are over- 
whelmed and collective action becomes 
necessary to restore balance to the playing 
field. Japan understood that very well— 
and fostered through MITI the kind of 
shared research we’re now seeing here in 
MCC and Sematech. 

Whether Sematech will provide the 
edge that U.S. companies need to survive 
and prosper is hard to predict. But finally 
devoting cash and serious attention to 
manufacturing technology is a hopeful 
sign. The U.S. cannot regain the world’s 
technological leadership with a nineteenth- 
century model of cooking up great ideas 
here, then shipping the work of making 
things off to the colonies. Pci 
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NoCord, NoTangles. No Fuss. ff ff jf 
Ask about the entire Manager Mouse family. ~ on 
Sesbegcoumeceean tis @NUMONICS = 
The red hot computer peripheral company. 


101 Commerce Drive, Montgomeryville, PA 18936, Toll-free: 1-800-247-4517. In PA, call collect: 215-362-2766 
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Does this situation sound familiar? You 
need to call a temporary service right 
away. So, you turn to your address file 
and flip through the Ts for “temporary.” 
Not there. How about the Ss for “ser- 
vices” ... the Ws for Will B. Quick Tem- 
porary Service ... the Qs? Maybe 
somebody “borrowed” the card. 


Now RollCall™ gives you listant access 
to the names, addresses, and phone 
numbers you need. When you put this 
system on your IBM® PC (or compat- 
ible), you'll have the important people 
in your life at your fingertips much 
faster than you can say Will B. Quick. 


Look at these RollCall features: 


EASY-TO-LEARN: Learning RollCall is 
a breeze. Look at the instructions once 
.». and you're an expert. 


EASY-TO-USE: RollCall resides in your 
computer's memory, and you can pop 
it up instantly—even when you're 
running another program. RollCall 
eliminates the chore of writing and 
maintaining information on paper. And, 
you can “jot down” any comments you 
want to remember about each person, 
so you still get the flexibility of a 
manual file. 

FAST: Three seconds or less. That's all 
it takes to get the name, address, and 
telephone number you need. 
VERSATILE: Whether you need to 
keep track of 50 names or 50,000, 
RollCall allows you to locate them by 
name, affiliation, and even your own 
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designation. You can use it while you're 
writing a letter with your word proc- 
essing program—RollCall will automat- 
ically insert the person's name and 
address right into the letter. Or use it to 
print envelopes and mailing labels. You 
can even print a directory to take with 
you on the road. 


A GREAT BUY: RollCall costs only 
$49.95. Amazing when you consider 
that we include a 3-1/2” diskette in 
addition to a 5-1/4” diskette, so you can 
conveniently put RollCall on any 
system. And we offer you TOLL-FREE 
hotline support absolutely free of 
charge. 


ROLLCALL ts for YOUI Perfect for 
office or personal use ... for large cor- 
porations or small businesses ... for 
salespeople ... for executives ...for 
secretaries ... for clubs and associa- 
tions. RollCall is for anyone and 
everyone who needs to organize and 
use a list of names and numbers! 


THE ROLLCALL GUARANTEE: Don't 
wonder whether or not RollCall will 
make your life easier. Try it! If you're 
not satisfied, then we'll take It back 
within 30 days and refund your money. 
To order now, call TOLL-FREE today: 


1-800-888-DOIT. 


(That’s 1-800-888-3648. In the 
Washington, D.C. Metro Area, call 
264-8900.) 
Need RollCall immediately? Ask about 
next day and 2nd day delivery. 
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RoiiCaLe 
Order Form 


0 Send me ____ copy(ies) of RollCall 
at $49.95 plus $2.50 shipping and han- 
dling per copy. Virginia orders add 4.5% 
sales tax ($2.25) per copy. 


SS 
Address____ 


City. State__ Zip__ 
Phone # (in case we have a question 
about your order)—_____________ 
CHECK ONE: 
0 Check enclosed (payable to Qandu 
Computing). 
0 Charge my: 
0 VISA ( MasterCard 
Acct. #. 


Expiration Date___._ 


Signature ——__ ag 
Mail to: Qandu Computing, Inc. 
12040 South Lakes Drive 
Reston, VA 22091. 


QANDU 


Software for Mere Mortals 


© 1988 Qandu Computing Inc RollCall and Qendu 
Computing are trademarks of Qandu Computing, inc [BM is a 
registered trademark of International Business Machines, inc. 








If the world had one computer communications. 
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variety of computers demands a of functions with a variety of 3 . 

program like this. different devices — direct-con- ria coral aia 
entirely new generation of PC com- up to 15 sessions at a time, if CompuServe “BR” CROSSTALK se 
munications software. you like. : ; 


ns i d its own high-speed DART. 
Its language, CASL;" is designed , : is 
specifically for the needs aoe It emulates virtually all popular * It works with interfaces such as 


munications and related applications. Shien ear IRMA“and Smart Alec" to 


See us at Comdex booth #706, point, and many more. 





Standard you wouldnt need Crosstalk Mk.4 


facilitate connections with main- It does everything you always See your dealer for 

frames and minis. wished your p enane CROSSTALK Mk. 4, and let your 
¢ Its language allows an unprece- ae ie imagination fly. 

dented degree of automation of : eles - world's ee ‘Quclantcean. wal 

complex applications functions can't ike. But now at least they ghiK KY ' 

and contingencies. can communicate. : 


CROSSTALK COMMUNICATIONS/ 1000 Holcomb Woods Parkway, Roswell, Georgia 30076/(800)241-6393 
A Division of Digital Communications Associates, inc. een" 
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CD-ROM 1988: DEJA 
VU ALL OVER AGAIN 
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The CD-ROM industry keeps promising a cascade of software and information. Why does the 
“ttorrent’’ still look like a slow-moving creek? 





66 he Industry Emerges’’ was 
T* official theme Microsoft 
picked for its third annual 
CD-ROM conference last February. A 
better choice might have been Yogi Ber- 
ra’s timeless remark, *‘It's déja vu all over 
again.’’ The industry is emerging, all 
right, but at the pace of turtles in sludge. 
Just about everything I said about CD- 
ROM a year ago (“CD-ROM Chickens 
and CD-ROM Eggs,”* PC Magazine, June 
23, 1987) still applies. 

Software and hardware manufacturers 
continue to offer the tired ‘chicken and 
egg" metaphor as their excuse for why 
CD-ROM's penetration keeps failing to 
measure up to gurus’ predictions. But 
cheap chickens are clearly the missing 
link; though software can sell hardware, it 
can’t cut through consumer resistance to 
apparent price-gouging. 

Player prices dropped only about $100 
from last year, putting the average model 
at about $1,000 list—a $600 street price at 
best. No matter how often manufacturers 
trot out their arguments about the high cost 


of the yen and short-run production, cus- | 


tomers smell a rat when they see snazzy 
CD audio players selling for 150 bucks at 
Crazy Eddie. 

The customers are almost certainly 
right. Aside from the drive makers, just 
about everybody connected with the busi- 
Ness says the difference between a CD au- 
dio player and a CD-ROM player is a cou- 
ple of chips and a controller card— 
peanuts. The hardware companies have 
apparently decided to recoup their research 
costs from high-rolling institutional cus- 








tomers rather than by making the CD- 
ROM a popular low-margin commodity. 
Interesting strategy, but the rat still stinks. 


CHEAP RAZOR) Why doesn’t some 
software Gillette introduce a cheap razor to 
stimulate demand for its CD-ROM blades? 
A fellow from Microsoft replied that his 
company isn’t in the hardware business. 
And the Microsoft mouse? That, he ex- 
plained, was intended to drive software 
salesanduh... gee... . 

My guess is, Microsoft thinks it would 
get whipsawed in the hardware price war 
that giant Japanese suppliers would wage 
the minute competition heated up. Too 
bad. Atari has announced-a CD-ROM 
player at $600 list, but it'll be compatible 
only with Atari computers. Apple, on the 
other hand, introduced its CD-ROM drive 
at a suggested retail price of $1.200 and 
had the gall to claim **market leadership."’ 

Apple’s announcement did give the 





technology an official corporate benison. 
By contrast, the CD-ROM demonstration 
in JBM’s tiny booth included a huge stick- 
er pointedly disclaiming any IBM endorse- 
ment of the drive or even the technology. 


TOO TINY? Maybe IBM is onto some- 
thing. One new CD-ROM trend is soft- 
ware spanning multiple disks—and multi- 
ple-disk-player banks. It’s not hard to 
deduce that the half-gigabyte capacity of 
CD-ROM is actually too small for many 
uses—leaving it ripe for competition from 
more-capacious media, particularly eras- 
able ones. If cheap CD-ROM players 
don’t create a standard soon, they may 
well be leapfrogged by something de- 
signed from the ground up for data storage 
rather than for hanging digitized Dylan 
from one’s belt loop. Or even by another 
belt-loop technology: digital audio tape. 
Still, some interesting software did ap- 
pear. Apple demonstrated lots of fuzzy- 
cute Hypercard applications, complete 
with audio. There’s even a Mac edition of 
the definitive Webster's Ninth New Colle- 
giate Dictionary with pictures, phonetic 
characters, and audio pronunciations—all 
of which Microsoft’s Bookshelf dictionary 
lacks. It’s an awfully persuasive demon- 
stration of why Bill Gates and others are 
hastening to abolish text mode and usher in 
the sound-and-graphics age for IBM PCs. 
Graphics, including maps, are at the 
| heart of LaserScan Systems’ RealScan 
program, which actually manages to make 
real-estate software exciting. (Did I really 
say that?) Demonstrated on the Macintosh 
' but also available on IBM PCs, this little 
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Lots of other CD-ROM software takes 
public-domain (i.e., goverment) data as 
its starting point. Microsoft announced 
Stat Pack (a collection of goverment sta- 


uct, available for two countics in Florida, 
with the rest of the state on the way. It's 
gratifying to see a technology like CD- 
ROM serving local folks, rapacious land 


gem delivers extensive property informa- 
tion and analysis tools to manipulate it— 
for example, to estimate the market value 
of a property from data on comparable 


holdings. RealScan is now a regional prod- 
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Hard Disk Easy. 
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Automatic 
Programmable 
Intuitive 

PreCursor blends these three con- 
cepts to give you the best hard disk 
menu system on the market. 

PreCursor puts you in complete 
control of managing your personal 
computer's use. With speed and 
ease PreCursor lets you create a pro- 
fessional menu interface which gives 
you lightning quick access to the pro- 
gtams you wish to make available. 
You control the security level, 

PreCursor's Utilities Menu provides 
extensive file management capabil- 
ities, including DOS commands and 
much more. Find or move files, 
rename subdirectories. Tag files for 
erasing, copying, viewing, placing in 
the print queue, or backing up. 

Designed from the user up...not the 
programmer down. Steve Semorile-Chevron. 
PreCunior will un on IBM compatible MS-DOS systems 


and IBM 3270. 1BM is a registered trademark of 
International Business Machines Corporation. 





* Automatic menu generation 

* Rearrange menus with ease 

* Extensive file management 

* Audit trail and report generation 
* Password protection 

* Printer setup menu 

* Color selection 

° Parameter assignment 

* Screen blanking 

* User belp screen creation 

* User definable hot keys 

* Excellent hard disk reference guide 


Thanks to PreCursor, The Hard 
Disk isn't so hard anymore. 
The Aldridge Company 
2500 CityWest Blvd. Suite 575 
Houston, Texas 77042 
(713) 953-1940 
Dealer Inquiries Welcome 
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tistics) and Small Business Consultant (a 
collection of government documents). 
Geovision and Supermap use government 
data to produce geographic and demo- 
graphic maps. Maybe Uncle Sam should 
get into the software biz. 

Then there’s thc phone book. NYNEX 
showed its Fast Track, a CD-ROM phone 
directory that lets the laser do the walking 
0 people can find you fast in just about ev- 
ery conceivable way. What a boon to tele- 
marketers! How glad I am that I’m not in 
it! Publicity about this product should 
boost NYNEX’s revenues—for unlisted 
number service. Eventually the New York 
listings will fit on a single floppy disk. 

A variety of indexing and retrieval 
schemes were on display. The estimable 
Personal Librarian, which can perform 
exceptionally sophisticated searches even 
when you don’t know exactly what you're 
looking for, has now been dressed up with 
a Windows interface and a host of new fea- 
tures. Last year it was an unsung hero, at 
$600 in its snappy new guise, it seems 
poised to become an industry standard for 
databases on CD and off. 

GE’s DVI CD video system has im- 
proved considerably. Beta versions of PC 
AT board sets and software are on their 
way to developers, and they seem cheap at 
under $10,000; the problem will be getting 
players out the door for a whole lot less. 
Lotus, Intel, and Microsoft have officially 
endorsed the DVI system. 

But then, they’re effectively frozen out 
of the intemational CD-I standard, which 
uses a non-Intel microprocessor and a non- 
Microsoft operating system. In its first 
public demonstration, CD-I revealed itself 
as mostly a home entertainment product 
that adds digital (but not full-motion, full- 
screen) video to a CD player at what 
should eventually be a reasonable price. It 
thus has more in common with LaserDiscs 
than with CD-ROMs or computers. 

Still, the / in CD-I stands for ‘‘interac- 
tive’’-—the term that, exhumed from the 
Tomb of the Unsold Atari Game Car- 
tridge, competed with *‘hypermedia’’ for 
the title of ‘This Year's Unofficial Buzz- 
word."* But that’s another story. PUI 
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Stop Spinning Your Wheels. 


INTRODUCING WHEEL EASE™ SOFTWARE GUIDE. THE FASTEST, 
EASIEST WAY TO FIND THE RIGHT SOFTWARE COMMAND. 


The frustrations of working 
with software programs can make 
your head spin. 

You lose time and patience 
searching the office for the only 
copy of the documentation. 

You have to plow and squint 
through a bulky, hard-to-read 
manual to track down data (or 
memorize hundreds of commands), 

If you use a quick reference 
guide, you get just afew common 
commands, You probably need 
dozens. 

And templates keep getting 
in the way when you type. 

But now with the new 
WHEEL EASE from GP. your 
frustrations are over. 

You can run your software 
more effectively and conveniently 
—the power is right at your 
fingertips. 


Give Our Wheel A Spin. 


CIRCLE 19) ON READER SERVICE CARD 
DEALERS AND RESELLERS CIRCLE R/S #189 


WHEEL EASE isa complete 
guide of software commands in- 
geniously arranged on a two-sided 
wheel. 

A turn of the wheel and—in 
seconds—you have the keystroke 
command you want for any soft- 
ware function. The window tells 
you what key or keys to hit. 

There’s nothing faster or 
simpler. 

In bright colors for easy read- 
ing and spotting on your desk, 
WHEEL EASE is floppy-disk size 
for handy storage. 

It’s built to take plenty of 
hard use, too. We guarantee 
WHEEL EASE with a Lifetime 
Replacement Policy described 
in our package insert. 

If you want to make your 
software job a whole lot softer, 
order your WHEEL EASE today. 


preceesse Seeeeeee eee es eee eee eenaet 


Order by phone’ a 

In New Jersey and outsiie continental US A . (201) 122-7165, 

‘Or mail this coupon today. 

Qn. Program 

—_TWORDSTAR® “Professional” 40. 
_ | WORDSTAR® “Onginal™ 10-33 

WORDPERFECT® 441 

“[CROSSTALK® XVI36 

LOTUS® 12.3" 1 XX 


1-5 UNITS: 
$12.95 ea 
6-24 UNITS: 
IS ea 
25+ UNITS: 
S095 ea. 















ABASE 111 
(3-Wheet Set) 
-S UNITS: 
2795 ea 





T]DISPLAYWRITE4*10 | 
MULTIMATE® Advantage 3.6] ¢ 
ABASE 11] PLUS™ L1(3-Wheel Set) 5 
Callforother programs available} $yygyy" 
Please add $1 50 for shipping and handling. 

New Jersey residents add fe sales tax. 






25+ UNITS: 

$21 75 ea. 
Kame.) ees 
‘Address No PO baces, please 


City” 
OCheck 


~ State Zip 
MasterCard CIVISA Fatal 


Cand Number Exp. Daie 
Phone 


Signature 
@® WHCCL EASE 
)_ a 1 


| 160 Meister Ave., Somerville, NJ 08876 
bw ee eee 222222 8SSS2288S222222S8 one 


isa registered trademark of GP Technologies, Inc WHEEL EASE 


ira Names mentioned are trademarks of software vendors 








NOW AVAILABLE FOR THESE SOFTWARE PROGRAMS 
WORDSTAR’ “Professional” 4.0 e WORDSTAR” “Original” 1.0-3.3 e WORDPERFECT” 4/4.1 e CROSSTALK’ XVI3.6 © MS-DOS" 2.XX & 3.XX 
LOTUS: 1-2-3" 1.XX @ MS-WORD' 3.1 @ DISPLAYWRITE 4" 1.0 © MULTIMATE" Advantage 3.6 e dBASE Il! PLUS™ 1.1 (3-Whee! Set) ¢ AND MORE TO COME! 





FAX #: (602) 246-7805 

Order Line—1-800-421-3135 (Ext. 100) 

Order Status and 

Technical Support 
602-246-2222 


ER coucrs WE 


FREE SOFTWARE! 


Purchase over $100 and receive one of these disks absolutely FREE! Purchases 
over $250 get two free disks, over $400 get three, or get all four disks when your 
purchase ts over $500! 1) MIXED BAG—A great assortment of utilities and games 
all packed on one disk 2) PC-WRITE-Try this famous feature packed word 
processor It's ¢ winner! 3) FONT-SET—Lets you set popular fonts like bold, under- 
line, etc. on most late mode! printers from Citzen, Epson, NEC, Okidata. Pana- 
sonic, Star, Toshiba, etc. You can even use your printer like s typewrder! 4) ABC- 
UST-Great maiting list program! Sort on any field, do qualified searches, print 
reports and marhng labeis, and more! 


Laptop Portables 


Computers 
NEC Muttispeed $1499 
NEC Powermate Portable 
20MB $2999 


AST 286 or 386 
Premium 
Computer 


512K, axpandabla to 2 MB on the 
system board, RT enhanced style 
keydoard, parallel, serial and 
clock, 12 MB floppy disk dove, 

7 expansion stots, DOS 3 3 & Basic 
1 year warranty Low Price 


Boards 


AST Advantage Premum $319 


AZ10 


150 watt power supply, 
dual 360K drive, 10 MHZ 
mother board, 640K. 


IBM Compatible Computer. 
135 watt power supoly 

1 brsnd name floppy disk, 
PC keyboard, 640K Ram, 
8 axpansion siots, 

8088-2 processor 


AZ Turbo AT 


512K, 6 & 10MHZ, keyboard, 
200 watt power supply, one 
12 teac drive Phoenix Bios $975 


© Shipping on most software is $5.00. 

© AZ orders add 6 7% sales tax. 

© Personal/company check sllow 14 days to clear 

© We accept Purchase Orders from suthonzed institutions for 3 5% more 
than cash pnce (Please call in first) 





Toshiba 3'2° 1 44 MB 
Other Famous Brands Low Price 


Hard Cards 


Plus Hardcard 20MB = Low Price 
Pius Hardcard 40MB Low Price 


Hard Drives 


Miniscribe 20 MB Low Price 
Seagate 20 MB w/Cont 
Seagats 30 MB w/Cont 
Seagats ST 125 w/Cont 
Seagate ST 138 w/Cont 
Seagate ST 251-40-NS 


Incredible Values 


Genus Mousa $59 
Monochroms Board w/panter 

port isimilar to Hercules. 

Graphics) $69 
Data Copy Microtax 

Board $800 
Amdsk CO Laser Drive $640 
Desktop Publishsr Graphics = $99 


Mice 


Logitech 
Microsoft Bus w/Paintbrush $97 


Low Price 


AZ 300/1200 

Everex 300/1200 
Everex 2400 Int. 

Everex 2400 Ext. 

Hayes 1200 

Hayes 12008 

Hayes 2400 

US Robotics 2400 

US. Robotics 1200 Pass 





Servicing our PC buyers with 
low pricing and technical 
experience since 1979. 


P6-P7 Color Kits 
OKIDATA—Call on all models 
PANASONIC 


080-1/M2 
1091-/M2 
1092-1 
1524 
1592 

1595 

3131 

3151 
STAR MICRONICS 
NB24-10 
NB24-15, 
NDIO 


Canon Laser 

NEC 850+ 

NEC 860+ 

NEC 890 

Laser Image 2000 
Okidata Laser 6 
AST Turbo Laser PS 


80287 (intel) 
80287-8 (Intel) 
80287-10 
80387-16 
8087-2 (Intel) 
8087 (intel) 





© All returns are subject to our approval 
© There will be 3 20% restock fee on all returns. 
© Sorry, no refunds on open software, due to copyright laws. 





-§00-421-31 a, + ae 


We Cater to the First Time Buyer 
Call our friendly technical service 


(602) 246-2222 


Accounting 


Cyma Low Price 
Dac Easy Accounting 

Dac Easy Payroll 

Dollars & Sense 

In House Accounting 112 
Managing Your Money 30 117 
Peachtree Business Accounting 149 


Communication 


Programs 


Crosstalk MK4 
Remote 
Smartcom tl 
Transporter 


Managers 


Chipper 

Condor 3 
DataPerfect 

D Base ili Plus 
DB-XL 

Fox Base Plus 
Genifer 
Knowledgeman 2 
Paradox 2.0 Premium 
PFS Professional File 
Powerbase 

Q&A 


Quicksilver 
Revelation 

R Base System V 
Reflex 

Relate & Report 
VP Info 


Desktop 
Publishing 


Pagemaker 
PagePerfect 

PFS First Publisher 
Ventura Publisher 


Diskettes 


Bernoulli cart. 10 MB 





Educational 


Microsoft Leaming DOS Low Price 
Turbo Tutor Il $25 
‘Typing Tutor IV w 


Entertainment 


Chuck Yeager Flight Simtte. 
F15-Strika Eagle 

Hacker tl 

Kings Quest 

Jet 


Microsoft Flight Simulator 
Scenery Disk 1-7 

Silent Seruice 

Star Flight 

Sub Battle 


Graphics 

Boerng Graphics Low Price 
Chartmaster 
Dasign Cad 2 
Diagram Master 

Cad 
Energraphics 2 01 
Generic Cac 


In-A-Vision 
Microsoft Chart 3.0 
Ne 


wsircom 
Newsroom Professional 
Printmaster 

Printshop 

Printshop Companion 
Signmaster 


Integrated 
Ability 


Ability Pius 
Enabla 
Framework tl 
Microsoft Works 
Smart Software 
Symphony 





SAVE 60% 


We Stock 
All Available On Our Everyday 
Preducts Prices 





THIS MONTH'S SPECIAL 
Microsoft PC Excel........ $295 


Languages 
Microsoft Pascal 
MicrosoR Quick Basic 
Microsoft Quick C 
Ryan McFasan Fortran 
Ryan McFanan Cobo! 
Turbo Basic 
Turbo C 
Turbo Pascal 
Turbo Prolog 
Turbo Prolog Toolbox 


Multi-User 
Software 


Microsoft Word Low Price 
Fox Base $299 
Word Perfect 310 
Word Perfect Modules 7§ 


Project Manager 
Microsoft Project Low Price 
Super Project Expert 
Timeline 2.0 
Total Havard Manager 2 Low Price 





Hat 

Lotus 1-2-3 
Microsoft PC Excel 
Perfect Plan 
Spreadsheet Auditor 
Supercaic 4 
Surpass 

VP Planner 

vP Planner Plus 


wn 
pe 
oe 


Drect Access 

Duet 

Eureka 

Fastback Plus 

Formtools 

Low 


Gopher 
creme in the Box Release 2 


send seseassssaaes 





Utilities 


Norton Commander 
Norton Utilities 
Numerical Methods 
PC Tools Deluxe 
Prokey 40 

Qbosn 

Fightwniter 


Sidekick Plus 
Sideways 
sos 


Saqz 

Super Key 
Turbo Lighting 
XTree 


















Word Processing 


Easy Extra $54 
Lightening Low Pnce 
Micrasoft Word 40 195 
Muitimate Advantage tl 2.59 
Varsity 49 
Volkswriter 3 139 
Webster Spellcheck 33 
Webster Thesaurus 33 
Wilt Writer 23 
Word Perfect 50 Low Price 


Word Perfect Executive 103 





We Feature 
Microsoft 


Software for the 
Macintosh 


Call For 
Items Not 
Listed. 











Bemoulli cart. 20 MB e i @ 
ere pee 2701 W Glendale Ave. 
Su 86° DS/0D Meroson Foran 40 MicrosoR Windows 20 Phoenix, AZ 85051 
3M 600A Data Tapes Microsoft Macro Assembler Norton Advanced 1-800-421-3135 
(Ext. 100) 
+ All Prices are subject to change No Charge for MasterCard or Visa 


+ Sorry, no COD orders 


«Minimum phone order $50.00 
«We do not guarantee compatibility 


Phone Hours: Monday thru Friday 7 am-9 pm. 
Saturday 9 am-5 pm MST. 
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The best way to leap 
through next Monday 
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IBM OS/2 will 
bring superb 
emphicand 
multi-tasking 
capabilities tothe | 
PS/2 as shown 
hevet 


years ahead and get 


at the same time. 


Every business person worth his or her salt 
knows you have to prepare for the future. They also 
know the only way to get to the future is by getting a 
grip on business now. 

That is precisely the point of the IBM* Personal 
System/2° family. 

In fact, the real beauty of the PS/2"design is 
that it has enabled us to satisfy many of your imme- 
diate needs, whilestill focusing on the bigger picture. 





For improving performance, 
there's no time like the present. 


The PS/2 was designed to bring advanced 
technology to your desk now. 

It runs DOS applications you're running now, 
like Lotus*1-2-3° spreadsheet and DisplayWrite™ 4 
word processing program. 

And it runs them faster—from 117% to more 
than 850% faster, in tested applications,” depending 
on the model you choose. 

The PS/2 family also gives you more standard 
features than other systems. 
In fact, graphics, along with communication, 
printer, and pointing device ports, are built right 
in. That can save you money later on. And it 
gives you the convenience you'll need in the 
‘Ss —_ future. Right now. 
All of those features were designed to 
satisfy your present need for power and 
graphics. And they do. Which is why the 
Personal System/2 family is selling faster 
than any computers in history. 
Butsatisfying your current needs 
was only part of the plan. 
The PS/2 was also intended to 
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offer you an entirely new way of protecting the life of 
your investment. 


IBM puts the future of computing 


in your hands 


Ifthe IBM PS/2 is the best way to get a handle 
on business today, the PS/2 combined with the IBM 
Operating System/2™ program could completely 
redefine your ideas about computing in the future. 

In fact, we at IBM believe OS/2™ is the future 
of personal computing. 

OS/2 (together with our models employing 
PS/2 Micro Channel” architecture) boosts pro- 
ductivity levels even higher—up to 65% over DOS. 
It manages large memory to run several jobs at 
once, including multiple spreadsheets. 

OS/2 also ensures that you'll always be able to 
run DOS-based programs. 

And, even more important, it has impressed 
software manufacturers enough for them to invest 
their time and resources, developing many new 
applications to take advantage of the power of OS/2. 

So call your IBM Marketing Representative. 
Or call 1-800-447-4700 for the 
name of your nearest IBM 
authorized dealer. 

Learn more 
===. about the IBM PS/2 
a em i, ._- and OS/2. 

; ge And learn 
how to make your day- 
to-day operation more 
efficient while keeping 
a close eye on the 
bigger picture. 


“Now I've got a jump on my 
competition”, 


~ 





{ occa 





2. [he Bigger Picture 


‘Based on performance test results published in the April, 1987 and January, 1988 issues of PC Digest, companing the PS/2 Models 30, 50, 60 and 80 to the IBM PC XT, running Lotus 1-2-3 and DisplayWrite 4 


Storyboard Pius program IBM, Personal S: 


and PSV/2 are registered trademarks, PC XT, Operating Systenv2, OS/2, Micro Channel and 
1988 


DisplayWrite are trademarks of IBM Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation © IBM 


* 
, 1 This simulated screen shown was Geveloped using the IGM 
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With LAN hardware technology finally stabilized, LAN software is 
becoming the market’s new frontier of innovation and growth. This 
domain is yielding a rich harvest of LAN operating systems and special 
applications to boost productivity for users and administrators. 

e 


[: an industry overrun with catchall up a new frontier for connectivity: LAN 
phrases, one word sums up the current software. 

state of the art in local area network hard- The hardware realm is more stable to- 
ware: stability. That stability has opened day because, for one thing, the major 
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FRANK J. DERFLER, JR. 
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pieces have been in place for more than 2 
years since IBM introduced the Token- 
Ring Network. Now old-timer Ethemet 
and the IBM Token-Ring are slugging it 
out for first place in new installations. The 
stakes are high: experts predict that the 
LAN market will exceed $10 billion by 
1990. 

Also, fiber-optic and twisted-pair wire 
technologies are maturing and gaining 
market share. in an industry where techni- 
cal changes have typically outstripped the 
software’s ability to control hardware, that 








could tum out to be the best news of all. 
Slow, evolutionary hardware develop- 
ments have spurred sales growth over the 
18 months since PC Magazine began its 
ongoing LAN coverage in December 
1986. Corporate buyers are going beyond 
the initial testbed investments and diving 
into the market with full LAN systems. 
According to the IMS National Computer 
Retailing Report (IMS, Plymouth Meet- 
ing. Pennsylvania), sales of LAN hard- 


ware through microcomputer specialty 1 
stores grew 74 percent in dollars and 148 
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hat is a “typical” LAN? To find 

the answer, we conducted a 
survey over PC Magazine's Interactive 
Reader Service. More than 900 callers 
replied to this survey, which yielded 
some unexpected results. 

One of the first things apparent from 

the responses is that the most 
* common LAN (26 percent) connects no 
more than 10 PCs. Thirteen percent of 
our respondents have networks 
connecting between 26 and 100 PCs. 
Despite the publicity some companies 
have given to the concept of corporate 
or “enterprise” networks, our readers 
are using LANs at the small workgroup 
level 


I. 

Another Interesting fact: our survey 
shows almost as many PCs with 
maintrame computer connections as 
with network connections. Nearly 63 
percent of the people responding work 
in organizations with PCs connected to 
maintrames,; of these, 13 percent 
report heving over 250 PCs with 
maintrame connections. 

Among those respondents with 
networks, more than haif of the 
networks have a gateway to a 
mainframe or minicomputer. 1BM 3270 
SNA coaxial attachment and 3270 
remote modem attachment are the 
most popular gateway connections (21 
percent and 19 percent, respectively). 
We were surprised at the low re- 
sponses (4 percent each) for IBM 
3770/3780 and IBM 5250 (System 36) 
attachments. Sales figures typically 
show more interest in these connection 
schemes than our survey indicates. 

Among network connection 
schemes, we were surprised at the 
growth of Token-Ring. Eighteen 
percent of our respondents reported 
using the Token-Ring system—the 
same percentage that reported using 
the traditional Ethernet system as 


mi h Important Connections: 
; PC Magazine's Readers Tell All 


supplied by DEC and Xerox, among 
others. An additional 15 percent cited 
3Com's EtherLink system as their LAN 
hardware. ARCnet trailed with a re- 
spectable 13 percent, end AT&T's 
StarLAN came up out of the statistical 
noise level with a 6 percent return. 

Sixty-one percent of the respondents 
installed their own cabling, and 20 
percent had cabling installed by a 
Separate contractor. Only 10 percent 
of the respondents said that one 
contractor installed the cabling, 
hardware, and software for their net- 
work, 

In the area of networking software, 
Novell's NetWare is the clear winner 
among our respondents. Novell got the 
nod from 27 percent of our respon- 
dents, IBM's PC LAN came in second 
with 15 percent, 3Com's 3+Share 
cropped a 12 percent vote, and 
Banyan's VINES captured 3 percent. 
This question, however, also sparked a 
significant (14 percent) “I don't know” 
response. But remember, since the 
best networking software is invisible to 
network users, “I don't know" is really 
the right kind of answer. 

—Frank J. Derfler, Jr. 
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Approximately how many PCa 
are inatalied at your company? 








How many PCs have direct connectiona 
to a mainframe computer (typically 
through an IRMA board or aimiiar device)? 


50 





40 


30 


10 


By -10 (J 101-250 
fy 11-25 [_] More than 250 
Cy ten 


How many PCs are connected to each 
other in some way for flie tranafer, printer 
sharing, or DBMS work? 
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How many PCs are connected on a traditional 
locai area network uaing Ethernet, ARCnet, 
Token-Ring, or other connection schemes? 


What networking software do you use? 
(Choose all that apply.) 








5 5 
i Ey 
ay vines [1] Netware [BB] ote: 
[Ea toner [] 2+Share FE Dow know 
(L] pcun [J vienet 
What connection scheme(a) do you use? Does your network include a gateway to 
(Choose all that apply.) a mainframe or minicomputer? 











[_] Ethernet (0EC, Xerox, etc} Other 
FE 0001 know 


Who installed the wiring for your company’s LAN? What kind of communicationa scheme 
(Choose all that apply.) doea the gateway use? 
(Choose alt that apply.) 











[EB A seperate contractor (J Partota tonal [EB] tes 3270 SNA coaxial attachment [_] 186 5250 (tor 
[We cia it oursetves LAN installation oO (BM 3270 SNA remote (modem) connection SYRANISE oF 38) 
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percent in units from the last quarter of 
1986 to the same period in 1987. The em- 
phasis that DEC, Apple, and AT&T have 
placed on PC-based networks has also 
helped to motivate LAN buyers while sig- 
nificantly challenging IBM. 

And though the 1987 LAN market is 
not typically price sensitive, this period of 
new stability has seen prices for individual 
adapter cards (with the exception of IBM’s 


Token-Ring adapters) fall from the $500- | 


to-$600 range to the neighborhood of $200 
to $300. 


THE SOFTWARE FRONTIER = The in- 
creasingly broad installed base of corpo- 
rate users has put pressure on software de- 
velopers to port higher-end capabilities 
commonly found in minicomputer soft- 
ware to PC-based networks. Although 
people typically think of hardware when 
they think of LANs, the networking soft- 
ware is the biggest factor determining the 
response time, the flexibility, and the prac- 
ticality of any network. Software deter- 
mines how printers, files, and other re- 
sources are used, and right now this 
software market is booming. Industry 
pulse-takers report that sales of network 
operating software will reach about $500 
million by 1990. 

In the past, PC Magazine has focused 
most heavily on reviews of LAN hard- 
ware. In response to the new industry em- 
phasis on software, this issue goes farther, 
presenting a comprehensive picture of the 
categories, features, benefits, and failings 
of PC-based LAN software. 

The heart of the LAN software is the 
operating system. Our reviewers spent 
several months reviewing and benchmark- 
testing the 13 operating systems marketed 
mainly for PC-based networks. These sys- 
tems include EasyNet, LANtastic, LifeNet, 
Network-OS, Omninet PC/NOS, PC LAN, 
SFT NetWare 2.1, Tapestry, LONET, 
3+Share, TOPS, ViaNet, and VINES. 

While networking software is invisible 
to the end user, system administrators are 
happily discovering that new releases from 
LAN major-leaguers like Novell, Banyan 
Systems, and |ONET Communications of- 
fer them more support. Microsoft, 3Com, 
and their coterie of MS-Net resellers are 
hard at work off software teleases svhed- 
uled for late 1988. 








CONTRIBUTORS 


Walter Adams earned both his B.S. and 
M.S. degrees in electrical engineering 
from Rensselaer Polytechnic Institute. 
He works as a local area nctwork admin- 
istrator and computer communications 
specialist with the federal government. 
Greg Campbell is an information sys- 
tems manager with the federal govern- 
ment. He is also a lecturer for New York 
University and is a frequent contributor 
to PC Magazine. 

British-bom Eric M. Cole has degrees 
both in engineering and in the history and 
philosophy of science. He has taught at 
the Illinois Institute of Technology and 
currently operates his own electronics 
business. 

Frank J. Derfler, Jr., is our connectiv- 
ity specialist and a contributing editor of 
PC Magazine. 


MODERN NETWORK MANAGEMENT 
Once the network is operational, the tasks 
of maintaining, configuring, and control- 
ling it typically fall on the shoulders of one 
person: the network administrator. Al- 
though it’s still true that the most important 
qualification of a network administrator is 
a strong knowledge of DOS, in large orga- 
nizations or professional service offices 
the administrator may also run a profit- 
and-loss center and be required to make 
important resource management deci- 
sions. Thus, in order to succeed, the thor- 
oughly modern network administrator 
must have the skills of the computer hack- 
er, the accountant, and the production 
foreman. 

Some modem network operating sys- 
tems are trying to help. The latest releases 
of networking software from Novell and 
Banyan offer significantly enhanced capa- 
bilities for network troubleshooting, activ- 
ity monitoring, security, and resource con- 
trol. Novell also provides an excellent 
means of billing users for the use of net- 
work resources. 

Since the majority of network operating 
systems don’t help the administrator install 
applications, keep tack of users, or audit 
and bill for network services, network 





Edward Hatbert is a marketing techni- 
cal support specialist for a systems inte- 
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is a member of the LAN evaluation team 
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Richard Hubbard works as an ADP 
systems analyst in a federal agency. He is 
aiso a full-time student. 

Roberto Rivera has a B.S. degree in 
computer science from George Mason 
University. A member of the LAN evalu- 
ation team and a frequent contributor to 
PC Magazine, he is a project manager for 
a systems integration company in Wash- 
ington, D.C. 

Tom Wisniewski is a data communica- 
tions engineer from Silver Spring, Mary- 
land. He works for a large systems inte- 
gration company in Merrifield, Virginia. 


management utility programs are valuable 
commodities. Nevertheless, you'll be sur- 
prised to find far fewer of these programs 
than you'd expect, considering the com- 
plexity of the tasks network managers 
face. 

Later in this special issue we begin a re- 
view of the add-on management tools that 
are available today. 


LAN PRODUCTIVITY TOOLS The 
LAN can and should have the same salu- 
tary effect on workgroup productivity that 
a PC can have on personal productivity. A 
new category of product has emerged, de- 
signed specifically to take advantage of a 
LAN’s inherent productivity-boosting 
powers. 

Many of these products have an e-mail 
program at their core and attempt to im- 
prove the productivity of workgroups by 
giving them better and more-structured 
(some would even say **Big Brotherish’’) 
tools for communications. In this issue, we 
review 17 of these software programs, in- 
cluding Higgins, Workstation Wizard, and 
The Coordinator. 

So read on. We'll help you take your 
Pick Of the packages available in today‘s 
LAN fronticr—the software market. 8 
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Dependable UPS systems from American Power Conversion 
support the new UPS monitoring functions of: 
 Novell’s SFT Level 2 NetWare” 

4 3 Com’s 3S/400 server 
# Banyan’s VINES” 





Systems allow automatic, secure network shutdown during extended power outages. 

No supervisor intervention is required. 

Ideal for file servers which are sometimes unattended or attended by untrained personnel. 
4 Complete power protection from blackouts, sags, noise, and surges. 


A broad range of UPS products covers al! networking requirements: 
330 XT Low-cost UPS protection for network workstations 
450AT For AT type servers, 3 Com servers, and CAD workstations 
520ES For SFT Level 2 and VINES file servers 
800 RT For large file servers with multiple hard drives 
1200 VX For multiple PC's or very long backup power duration. 


international models available. Inquire about our UPS application handbook. 


nyercinn Arivantans: 


— 7 —— <a 


y a d é 
American Power Conversion 
y , a a y 
y q 
2 Columbia Street £ PO. Box 3723 # Peace Dale, Ri 02883 # Tel. (401) 789-5735 
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dBASE’ Users: 
If you don't use R&R, 
youre wasting your time! 


ae | eet 





plasee ent! oo umediovely 
ef 94,406 OO eet later then 


3 Monee) Marrises 
Greent B tollectians 


ZYBOARDS Unlimited 


= Dusiding Weatord OF 82002 


“,.. @ stunning combination of a 
comfortable and informative user inter- 
tace, supremely easy access to multiple 
related files, and extensive report 
design and enhancement tools. Usable 
by novice and expert alike, It is superb 
for generating elther straight-forward 
or complex report output... .” 
Editor's Choice 
PC Magazine, 12/8/87 


“The [time] savings we gained with 
R&R were remarkable.” 
InfoWorld, 5/25/87 
“The consummate dBASE report 
writer.” 
PC World, 3/87 
. tun, don't waik ... and place your 


PC Week, 11/11/86 
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ACRONYMS & BUZZWORDS 


The brave new world of connectivity has some strange words in it. If 
you've found yourself tripping over a web of acronyms and buzzwords 
thicker than the cables above your suspended ceiling, this guide to 
networking terminology is required reading. 


B efore you can understand network- 
ing, you've got to speak the lan- 
guage. At the very least, the next time your 
boss asks whether you think the company 
should migrate to SAA, you should know 
that he’s not talking about moving corpo- 
rate headquarters south of the border. The 
following guide will help demystify the ac- 
ronyms and buzzwords that industry insid- 
ers toss around so glibly. 

Since you need a structure to hang the 
acronyms and buzzwords on, you first 
have to know about the ISO and its OSI 
model. The Intemational Standards Orga- 
nization (ISO), based in Paris, develops 
standards for international and national 
data communications. The U.S. represen- 
| tative to the ISO is the American National 

Standards Institute, or ANSI. In the early 
1970s, the ISO developed a standard mod- 


el of a data communications system and 
Called it the Open System Interconnection 
(OSI) model. 

The OSI model, consisting of seven 
layers, describes what happens when a ter- 
minal talks to a computer or one computer 
talks to another. This model was designed 
to facilitate creating a system in which 
equipment from different vendors can 
communicate. (If you want to know more 
about OSI, an excellent source is Omni- 
com, of Vienna, Virginia (703-281-1135). 
This firm supplies OSI training tools, in- 
cluding publications, videotape courses, 
and private seminars.) 

The other data communications models 
are IBM's System Network Architecture 
(SNA) and DEC’s DEC Network Archi- 
tecture (DNA), which both predated the 
OSI model. Both companies now equate 


their systems more or less (DEC more and 
IBM less) with the OSI model and promise 
OSI compatibility. 


PROTOCOLS Most of the buzzwords 
we will describe are protocols. Like the 
signals that a baseball catcher and pitcher 
exchange for pitches, protocols represent 
an agreement among different parts of the 
network on how data is to be transferred. 
Though you aren’t supposed to see them 
and only a few people understand them, 
their effect on system performance can be 
spectacular. A bad protocol can slow data 
transfer, but a good qne can make commu- 
nications possible b€tween dissimilar sys- 
tems. For instance, the TCP/IP protocol al- 
lows you to transfer data between 
computers having different architectures 
and operating systems. 
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The kcy elements of a protocol are syn- 
tax, semantics, and timing. The svatar 
specifies the signal levels to be used and 
the format in which the data is to be sent. 
Semantics encompasses the information 
needed for coordination among machines 
and for data handling. Timing includes 
speed matching (so that a computer with a 
9,600-bit-per-second port can talk to one 
witha | ,200-bps port) and proper sequenc- 
ing of data if it arrives out of order. 

Protocols describe all these functions. 
Since protocols are implemented in real 
products, though, they often don’t fit the 
ideal description of the OS] model—either 
because the product predates the model or 
because its engineers couldn’t resist add- 
ing that extra little tweak. 


LAYER CAKE = Think of the OS! model 
as a layer cake. At the bottom, holding ev- 
erything else up, is the physical layer-—the 
easiest one to point to. It's the wiring and 
cables. 

The physical layer furnishes electrical 
connections and signaling. Subsequent 
layers talk through the physical layer. 
Twisted-pair wiring, RS-232C cable, fi- 
ber-optic strands, and coaxial cable are all 
part of the physical layer. 

Probably the most common standard in 
the physical layer is RS-232C, a wiring 
and signaling standard that defines which 
pin does what, and when a voltage level on 
a wire represents a | ora0. A new standard 
called RS-449 is supposed to replace RS- 
232C eventually. Europeans use an inter- 
national standard called X.21 that’s a lot 
like RS-232C. All of these are physical- 
layer standards. 

The physical layer carries the signals 
for all the higher layers. Pull the plug and 
you won't communicate at all. But without 
the higher layers, you won't have anything 


to say. The higher in the OS] model you | 


go, the more meaningful the communica- 
tion is to the end user. 


DATA-LINK LAYER Once you make 
the physical and electrical connections, 
you must control the data stream between 
| your system and the one on the other end. 
' The data-link layer of the OSI model 
. works like the foreman of a railroad yard 


putting together cars to make up a traits. 
This functional level strings characters to- 





gether into messages and then checks them 
before putting them on the tracks. It may 
also exchange an “arrived safely’’ mes- 
sage with the foreman in the other yard, or 
work with the other yard to reconstitute a 
message when a data disastcr strikes. 

The data-link layer uses many proto- 
cols, including High-Level Data Link 
Control (HDLC), bisynchronous, and Ad- 
vanced Data Communications Control 
| Procedures (ADCCP). But you don't need 
to know the details of any of these proto- 
cols—just picture them putting data trains 


e 

Since protocols are implemented 
_ inreal products, they often don’t 
fit the description of the OSI 
model—either because the prod- 
uct predates the model or be- 
cause its engineers couldn’t re- 


sist adding that extra little tweak. 
e 





on the night tracks and making sure they ar- 
rive safely. In PC-based communications 
systems, special integrated circuits on in- 
terface cards (instead of separate software) 
typically perform the function of the data- 
link layer. 

Certain programs in PC data communi- 
cations act like data-link-layer protocols. 
If you use Xmodem or Crosstalk to do er- 
ror detection and retransmission file ex- 
change, you're using an application pro- 





protocol while it is transferring a file. 


NETWORK LAYER Large networks 
typically offer a number of ways to move a 
string of characters (put togcther by the 
data-link layer) from one geographic point 
to another. For example, you can switch it 
through Chicago, or you can switch it 





gram that’s acting like a data-link-layer | 





through Detroit. The third layer of the OSI | 


model—the network layer—decides 
which physical patiway the data should 
take based on network conditions, priori- 





ties of service, and other factors. 

The network-layer software usually re- 
sides in switches out in the network, and 
the interface card inside your PC must put 
the train together in a way that the network 
software can recognize and route. In tradi- 
tional PC-to-PC networks, the network 
layer isn't important. But if you use North- 
em Telecom's powerful Meridian LAN- 
Star/PC network or value-added carriers 
like Tymnet, Telenet, Accunet, or Com- 
puServe, they're providing such network- 
layer services for you. 


TRANSPORT LAYER The transport 
layer—layer 4 of the OSI model—does 
many of the same jobs as the network lay- 
er, but it does them locally. Drivers in the 
networking software perform the transport 
layer’s tasks. This layer is the railroad yard 
dispatcher who takes over if there is a 
wreck out in the system. If the network 
goes down, the transport-layer software 
will look for alternate routes or perhaps 
save the transmitted data until the network 
connection is reestablished. It handles 
quality control by making sure that the data 
received is in the right format and in the 
right order. This formatting and ordering 
capability becomes important when trans- 
port-layer programs implement connec- 
tions among dissimilar computers. 

The data-link layer can count boxcars to 
see if they are all there. The transport layer 
opens them up to see if anything is missing 
or broken. If layers 2 and 3 are doing their 
jobs right, linking and prionitizing, layer 4 
doesn‘t have much to do. 

PC-based LANs use several transport- 
layer protocols. One of the most common 
is the Transmission Control Protocol, de- 
veloped by the Department of Defense and 
now adopted and marketed by many com- 
panies as part of the TCP/IP protocol suite. 


SESSION LAYER Layer 5, the session 
layer, is often very important in PC-based 
systems. It performs the functions that en- * 
able two applications (or two pieces of the 
same application) to communicate across 
the network, performing security, name 
recognition, logging, administration, and 
other similar functions. 

Two commonly used software products 







NetBIOS and APPC. We describe both of 
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INTRODUCING THE G/ETHERNET LAN: 


VERY STANDARD 


Plug-compatible with other Ethernet® LANs. 


VERY FAST 


And outperforms the competition every time. * 


Gateway G/Ethernet 542KBps 


3Com EtherLink™ (RT 


3Com EtherLink w/EtherLink Plus™ 


Novell NE-1000 


Novell NE-1000 w/NP600 448KBp: 
Western Digital EtherCard PLUS™ 














You want standards. Now the developer of 
G/Net;™ one of the most popular PC LANs in the 
industry, has introduced G/Ethernet. It meets all 
the specifications of the IEEE 802.3 networking 
standard. And because it follows the stand- 
ard, G/Ethernet is plug-compatible with 
most Ethernet cards. 

You want speed. With Gateway's 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 339% 
faster, and that’s without the added cost and 
complexity of special file server cards. We en- 


tions solutions company — support enjoyed by 
over 100,000 satisfied G/Net users. 
G/Ethernet is available from your local 
Gateway reseller right now, with virtually 
all versions of Novell Advanced NetWare. 
And because we were the first LAN 
vendor ever to run NetWare, nobody 
supports NetWare better than we do. 
We've got what you want. And we've got 
proof. Call today for our FREE G/Ethernet 
Performance Comparison Testing Report. Sce 
for yourself how G/Ethernet outperforms the 







gineered G/Ethernet to its maximum capacity competition. 

so that it’s capable of handling heavier network 

loads than most other Ethernets. 1-800-367-6555 
You also want expansion capabilities. So G/Ethernet is (714) 558-1555 in California 


fully compatible with Gateway's complete line of wide area 
communications products. Using our multi-user gateways, Oatewat 4 
you can connect G/Ethernet users to a variety of micro, I conminiicstions, inc. 
mini, and mainframe resources virtually anywhere in the # 
world. And you can easily bridge G/Ethernet to any num- 2941 Alton Ave * Irvine, CA 92714 
ber of Advanced NetWare®based LANs using G/Remote 
Bridge™ 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN. You also get the best 
support service in the business from a total communica- 
*Performance scores based on 10-node LAN tests using Novel! PERFORM2 benchmark program Your 
actual performance will vary with size of LAN, configuration. and applications G/Net, G/ Ethernet, and 
G/Remote Bridge are trademarks of Gateway Communications, Inc Etheraet is a reg tere trademark 
of Xerox Corp NetWare 1s a registered trademark of Novell, Inc EtherLink and EtherLink Plus are 
trademarks of 3Com Corp EtherUard PLUS 1s a trademark of Western Digital Corp. PS/2 is a trademark 
of IBM Corporation Copyright © 1988 Gateway Communications, Ine All nghis reserved 
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B® Access protocol 

The traffic rules that LAN workstations abide by to 
avoid data collisions when sending signats over 
shared network media. Common examples are 
Camer Sense Multiple Access (CSMA) and token 
passing. Also referred to as the Media Access Con- 
trot (MAC) protocol. 


B® APPC 

Advanced Program-to- Program Communications. 
This tBM protocol 1s anafogous to the OSt model's 
session fayer, since it sets up the necessary condi- 
tions that enable application programs to send data 
to each other through the network. 


@ APPC/PC 
An IBM product that implements APPC in a PC. 


a eee layer 

The highest (seventh) levet of the OSt modet, It de- 
scnbes the way that application programs interact 
with the network operating system. 


B® ARCnet 
Attached Resources Computing. A networking 


architecture (marketed by Datapoint and other ven- 
dors) using a token-passing bus architecture. usu- 
ally on coaxial cable. Itis gencrally implemented in 
the chips and connectors on the network adapter 
card. 


a Bier 

A type of product that links different local area 
networks, enabling users on one network to use alt 
the resources available on the other. 


@ Buffered repeater 
A device that aniplifies and regenerates signals so 


that they can travet farther along a cabte. This type 
of repeater atso controls the flow of messages to 
prevent collisions. 


@ Bus 


A “broadcast” arrangement in which atl network 
stations receive the same message through the cable 
at the same time 


@ Cache 

An amount of RAM set aside to hotd data that 
network stations are expected to access again. The 
second access, which comes from RAM. is very fast. 


@ Coax or coaxial cable 
A type of network media. Coaxial cable contains a 


copper inner conductor surrounded by plastic insu- 
lation and then a woven copper or foil shield. 
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# NETWORKING TERMINOLOGY 


| Hy A Glossary of Networking Terms 


@ CSMA 

Camer Sense Multiple Access. A media-sharing 
scheme in which stations tisten in to what's happen- 
ing on the network media; 1f the cahle is not in use, 
the station is permitted to transmit its message. 
CSMA is often combined with a means of perform. 
ing collsion detection, hence CSMA/CD. 


@ Data link layer 

The second layer of the OSt model. Protocots 
functioning in this layer manage the flow of data 
leaving a network device and work with the receiv- 
ing station to ensure that the data arrives safely. 


@ 802.X 

The Institute of Electrical and Electronics Engineers 
(IEEE) committee that developed a set of standards 
desenhing the cabling. electrical topology. physical 
topology. and access scheme of network products. 
in other words, the 802.X standards define the 
physical and data-link layers of LAN architectures. 
{EEE 802.315 the work of an 802 subcommittee that 
describes the cahling and signaling for a system 
nearly identical to classtc Ethemet and tts denva- 
tive, StarLAN, tEEE 802.5 1s from another subcom- 
mittee and similarly descrihes (BM"s Token-Ring 
architecture. 


@ Ethernet 

Anetwork cable and access protocot scheme origi- 
natly developed hy Xerox, now marketed mainly by 
DEC and 3Com. 


@ Fiber optics 
A data iransmussion method that uses tight putses 
sent over glass cables. 


@ File lock 


See locking. 


B File server 
Atype of server that hotds files in private and shared 
subdirectories for LAN users. See also server. 


@ Frame 
A packet on a Token-Ring network. 


B Gateway 

A ponal through which networked stations can 
access resources on mainframe and minicomputer 
hosts as wetl as on nationwide data networks. 


@ IEEE. 802.X standards 
See 802.X 


B IPX 
Intemetwork Protocol Exchange. A subset of the 


XNS protocols used by Novell in NetWare. 






































The Seven-Layer OSI Model for 
Network Communications: 
Where All the Buzzwords Fit In 


With the seven-layer model represented 
here, called Open System Interconnection 
(OSI), the International Standards 
Organization (ISO) has mapped out a set 
of standards that define a common 
language through which computers can 
talk to other computers over a network. 
Dozens of companies and committees are 
working to create protocols and prod- 
ucts—identified by all kinds ot acronyms 
and buzzwords—that will meet the 
standards ot the OS! model. 

Don't assume tor a minute that real 
products tit this model so neatly. Though 
the ISO might think the world 1s orderly 
and structured, it just isn't. Engineers and 
designers often create protocols and 
products pnmanly to perform the functions 
of one layer, but they often can't resist 
tossing in a few features from another 
layer, For instance, although NetBIOS can 
reside in the transport layer by acting as 
an interface between the network operat- 
ing system and the adapter cards, it is 
most commonly tound at the session 
layer, where application programs use it to 
exchange data with other applications. 

Here we show some ot the products 
and protocols that follow the OSI stan- 
dards. The lighter-colored boxes show the 
primary area where each fits in, and the 
larger, darker, underlying boxes indicate 
the areas into which the protocol or 
product's functions extend. 


[ie = a aa 


B@ ISO 

Internationat Standards Organization, Pans, which 
developed the Open System tnterconnection (OSt) 
model. 





APPLICATION 


Layer 7. Links the network 
operating system and 
application programs. 


PRESENTATION 


Layar 6. Formats data for 
presentation. 


SESSION 


Layer 5. Establishes com- 
munication between 
stations on the natwork. 


TRANSPORT 


Layar 4. Checks the 
integrity of data trans- 
ported over the network. 


NFS 
Network Fila System 


a protocol 
by Sun Microsystems 


APPC/PC 
An IBM product that 
implements APPC. 


ina PC 


LU 6.2 


A product that ts part 
of IBM's SNA scheme 


TCP/IP 


Transmission Control 
( Program/imemet 


NETWORK 


Layer 3. Routes data over 
an appropriata path in wide- 
area networks, 


DATA LINK 


Layer 2. Manages the flow 
of data into and out of each 
network node. 


ah k=) 07.\ 
Layer 1. Consists of 
network wires and cables. 


ee sg 


Sa Saal a pen ae eta i RO NIE Ne a ta 


a 

A method of protecting shared data. When an 

application program opens a file, file locking either 
, prevents simultaneous access by a second program 

of limits such access to “read only.” DOS Versions 


Program, a set ot 
protocols developed 
by the Department of 

. Detense 


— J) 


Other vendors’ 
cabling 
systems 


3.0 and later allow an application to lock a range of 
bytes in a file for various purposes. Since DBMS 
programs interpret this range of bytes as a record, 
this is called record locking. 
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Kerox Network Services 
a protocol systam 
developed by Xerox 


IBM cabling 
system 


2 


m LU 62 
Logical Unit 6.2. In IBM's SNA scheme, a software 
product that implements the session-layer conversa- 
tion specified in the Advanced Program-to-Program 
Communications (APPC) protocol. 


(continues) 
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Introducing 


&Ss3NEXOS 


The LAN 





With 


The new DSC NEXOS” Local Area Network introduces 
6 important advances in high-performance network: 
ing — beginning with flebility no other LAN can equal. 
DSC NEXOS can be configured for Token Ring, ARCnet” 
of Ethernet. So you can choose the most cost-effective 
configuration. You can use any IBM*-compatible PC 
(8088/86, 286, 386, PS/2) as workstations. Use any 
IBM-compatible 386 as a dedicated network server. 


DSC NEXOS meets or exceeds the performance of 
today$ fastest LANs on all types of application pack- 
ages, due to the speed of the 20 MHz 386-based NEX/ 
Server™ and high-performance NEX/Link™ interface 
cards. Network response stays lightning-quick, even 
during peak demand periods. The NEX/OS™ operating 
system also contains a powerful performance bonus: a 





Ma 


Advantages. 








jor 


Or install a NEX/Server™ network server with up to 
600 Mb of hard disk storage per server and built-in 
print spooling. By simply adding NEX/servers, your 
DSC NEXOS LAN can grow to an unlimited number of 
workstations with up to 400 gigabytes of hard disk 
storage. In any configuration, your IBM-compatible 
DOS-based applications will run on DSC NEXOS flaw- 
lessly. .. with an OS/2 migration path guaranteed. 


“database engine” which can process data at the server. 
Only the needed data is transmitted, not the whole 
file. This cuts network traffic, unlocks files in milli- 
seconds instead of minutes, and speeds processing up 
to 600% on databases which utilize this facility. (Cur- 
rent listing of databases which utilize the DSC 
NEXOS database engine available on request.) 


DSC NEXOS connects your people and systems to 
each other...and to a whole world of resources. 
DSC NEXOS offers asynchronous communicatioo serv- 
ers that provide emulation of DEC VI-220, 102 and 
52™ terminals. SNA/SDLC gateways to IBM 


DSC NEXOS features the most effective and convenient 
protection for your valuable data: automatic on-line 
tape backup. Changes to files (all files or only the 
types you select) are instantly copied to tape. In a 


Install DSC NEXOS with the IBM cabling system, tele- 
phone system twisted-pair, thin Ethernet or standard 
coax cable, Then DSC NEXOS' familiar DOS commands, 


DSC Communications has a decade of experience 
in providing large-scale LAN installations and support 
to major U.S. corporations. DSC is also a leading 
supplier of telecommunications systems to the 
major public and private networks in the US, UK, 
Europe and Japan. By combining LAN and WAN tech- 
nologies, DSC now delivers end-to-end connectivity 


EASE OF 


; INSTALLATION 





System 3X, 5250 and 3270 environments. TCP/ 
IP gateways between MS-DOS® and UNIX environ- 
ments, X.25 gateways to public data networks. All 
implemented in the most seamless and cost-effective 
ways. 


worst-case disaster, your disk can be reloaded, updated 
and back in service in as little as half an hour... 
software fault tolerance that no other network can 
provide. 


on-line help and simple menus reduce the time and 
effort of software installation, user training and system 
management. 


in one package—2 capability other companies have 
only promised. DSC has worldwide support. And a 
global perspective. DSC NEXOS is the first Third 
Generation LAN —a “network engine” that empowers 
PCs to achieve new levels of productivity. Call now 
for a free DSC NEXOS information package, or to dis- 
cuss your networking needs with a DSC sales engineer. 


DSC Communications Corporation 


Business Network Systems Group 


3101 Scott Bivd., Santa Clara, CA95054 


Call 800-832-7274 For More Information 
In the U.K. dial 100 and ask for FREEFONE-NESTAR 


The New LAN 





and NEX/QS are trademarks of DSC Communications Corporation. ARCnet is a trademark of Datapoint, In. IBM is a registered trademark of International Business Machines Corporation. 


NEXOS, NEX/Server, NEX/Link 
pec Baa 102, and $2 ae trademarks of Dighal Equipment Gerporation. 
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A Glossary of Networking Terms (continued) 


M MAC 
Media Access Control. See access protocol. 


m@ MAP 
Manufacturing Automation Protocol. A token-pass- 
ing bus LAN designed by General Motors. 


H Media 

The cabling or wiring used to carry network signals. 
Typical examples are coax, fiber-optic, and twisted- 
pair wire. 


@ NetBIOS 

Network Basic Input/Output System. A layer of 
software originally developed by IBM and Sytek to 
link a network operating system with specific hard- 
ware. It can also open communications between 
workstations on a network at the session layer. 
Today, many vendors either provide a version of 
NetBIOS to interface with their hardware or emulate 
its session-layer communications services in their 
network products. 


H Network layer 

The third level of the OSI model, containing the 
logic and rules that determine the path to be taken by 
data flowing through a network. Not important in 
small LANs. 


@ NFS 
Network File System. One of many distributed file 


system protocols that allow computers ona network 
touse the files and peripherals of another networked 
computer as if they were local. This protocol was 
developed by Sun Microsystems and adopted by 
other vendors. 


B OSI 
Open System Imerconnection. A model developed 
by the ISO describing the network communications 


process. 


@ Packet 

A block of data sent over the network transmitting 
the identities the sending and receiving stations, 
error-control information, and a message. 


| | Peer-to-peer resource sharing 
A software architecture that lets any station contrib- 


ute resources to the network while still running local 
application programs. 


@ Physical layer 
The first layer of the OSI model. It consists of 
network wiring and cable. 


Presentation layer 

The sixth layer of the OSI model, which formats data 
for screen presentation and translates incompatible 
file formats. 


Pc 


@ Print server 
A computer on the network that makes one or more 


attached printers available to other users. The server 
usually requires a hard disk to spool the print jobs 
while they wait in a queue for the printer. 


BF Protocol 

A specification that describes the rules and proce- 
dures that products should follow to perform activi- 
ties on a network, such as transmitting data. Proto- 
cols allow products from different vendors to com- 
municate on the same network. 


@ Record lock 


See locking. 


B@ Redirector 

A software module loaded into every network work- 
station. It captures application programs’ requests 
for file- and equipment-sharing services and routes 
them through the network. 


Repeater 
A device that amplifies and regenerates signals so 
they can travel farther on a cable. 


B RFS 

Remote File Service. One of the many distributed 
file system network protocols that allow one com- 
puter to use the files and peripherals of another as if 
they were local. Developed by AT&T and adopted 
by other vendors as a part of UNIX V. 


@ Router 

A machine ina large network that reads the destina- 
tion of a message and selects the best route. See 
network layer. 


@ SAA 

Systems Application Architecture. A set of specifi- 
cations written by IBM describing how users, appli- 
cation programs, and communications programs 
interface. SAA represents an attempt to standardize 
the look and feel of applications. 


@ Server 

1. A computer with large power supply and cabinet 
capacity. 2, Any computer on a network that makes 
file, print, or communications services available to 
other network stations, 


Bf Session layer 

The fifth layer of the OSI model, which sets up the 
conditions whereby individual nodes on the net- 
work can communicate or send data to each other. 
The functions of this layer are used for many pur- 
poses, including network gateway communica- 
tions. 


@ SMB 

Server Message Block. A distributed file system 
network protocol that allows one computer to use 
the files and peripherals of another as if they were 
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local. Developed by Microsoft and adopted by IBM 
and many other vendors, 


@ SNA 
System Network Architecture. IBM's model of a 
communications system. 


@ StarLAN 

A networking system developed by AT&T that 
uses CSMA protocols on twisted-pair telephone 
wire. A subset of 802.3. 


@ TCP/IP 

Transmission Control Program/Intermet Program. A 
set of protocols developed by the Department of 
Defense to link dissimilar computers across large 
networks. 


@ Token passing 

An access protocol in which a special message 
(token) circulates among the network nodes giving 
them permission to transmit. 


HB Token-Ring 

Refers to the wire and the access protocol scheme 
whereby stations relay packets around in a logical 
ring configuration. This architecture is described in 
the IEEE 802.3 standards. 


| Topology 

The map of the network. The physical topology 
describes how the wires or cables are laid out, and 
the logical or electrical topology describes how the 
messages flow. 


Transport layer 

The fousth layer of the OSI model. Software in this 
layer checks the integrity of and formats the data 
carried by the physical layer (1), managed by the 
data layer (2), and perhaps routed by the network 
layer (3). 


B Twisted-pair wiring 


Cable comprised of two wires twisted together at 6 


tums per inch to provide electrical self-shielding. 


‘Some telephone wire — but by no means all — is 


twisted-pair. 


@ X.25 

An international standard describing how comput- 
ers can access packet-switched networks. Typical 
X.25 networks include Tymnet, Telenet, and MCI 
Mail. 


B XNS 
Xerox Network Services. A multilayer protocol 


system developed by Xerox and adopted, at least in 
part, by Novell and other vendors. XNS is one of the 
many distributed file system protocols that allow 
network stations to use other computers’ files and 
peripherals as if they were local. 


— Frank J. Derfter, Jr. 





these products later on; for now, all you | 


need to know is that these pieces of soft- 
ware reside in every network station and 
pass calls between application programs in 
the network. The primary applications that 
make use of session-layer communications 
are network gateway programs. 


PRESENTATION LAYER As soon as 
you Start using blinking characters, reverse 
video, special data entry formats, graph- 
ics, and other features on the screen, you 
get into the presentation layer. This layer 
may also handle encryption and some spe- 
cial file formatting. It formats screens and 
files so that the final product looks the way 
the programmer intended. 

The presentation layer is the home of 
control codes, special graphics, and char- 
acter sets. Its software controls printers, 
plotters, and other peripherals. For micro- 
computers, this layer is the home of termi- 
nal emulators that make an IBM PC think 
itis a DEC VT-100 or IBM 3278 terminal. 


APPLICATION LAYER The top of the 
layer cake—the application layer—serves 
the user. It’s where the network operating 
system and application programs re- 
side—everything from file sharing, print 
job spooling, and electronic mail to data- 
base management and accounting. The 
standards for this top layer are few, and 
they usually apply only within a particular 
line of software products. Yet this layer is 
the most important one because the user 
controls it directly. 

Some functions, such as file transfer 
protocols, work from the application layer 
but do jobs assigned to a lower lay- 
er—somewhat akin to the president of the 
railroad sometimes having to sweep out 
boxcars. 

.That’s it—the top of ISO’s OSI model. 
The concepts are pretty easy, but dozens of 
committees are working to define stan- 
dards for little pieces of each layer, and 
great political fights are being waged over 
whose ideas should prevail. Let’s go on to 
hang some buzzwords on the model and 
see where they fit. 


IEEE802.XSTANDARDS The Institute 
of Electrical and Electronics Engineers 
(IEEE) developed a set of standards de- 
scribing the cabling, electrical topology, 





physical topology, and access scheme of 
network products. The committee struc- 
ture of the IEEE is numbered like the Dew- 
ey decimal system. The general committee 
working on these standards is 802. Various 
subcommittees, designated by decimal 
numbers, have different versions of the 
standards. 

These standards describe the protocols 
used in the lower two layers of the OSI 
model. They don’t go above those layers; 
thus, using the common name of one of the 
IEEE standards (like Token-Ring) is an in- 
complete response to the question, ‘“What 
network do you use?’ (You must also 
specify the network interface, including 


e 
Some functions work from the 
application layer but do jobs as- 
signed to a lower layer—some- 
what akin to the president of a 
railroad sometimes having to 
sweep out boxcars. 

e 


the media and access protocol as well as 
the networking software.) 

You'll hear about two IEEE 802 com- 
mittee standards that relate to PC-based 
LANs: 802.3 and 802.5. IEEE standard 
802.5 describes the Token-Ring architec- 
ture. The work of a committee that re- 
ceived a lot of attention and leadership 
from IBM, this standard describes a token- 
passing protocol used on a network of sta- 
tions connected together in a special way, 
combining an electrical ring topology 
(where every station actively passes infor- 
mation onto the next one in the ring) with a 
physical hub topology. 

IBM’s Token-Ring system is becoming 
more important to corporate ADP manag- 
ers because IBM supports an increasing 
number of mainframe computer Token- 
Ring interfaces. Under IBM’s Systems 
Application Architecture (SAA), main- 
frames and PCs share data as peers on net- 
works. 





An increasing number of vendors, like 
Proteon, make Token-Ring interface cards 
for popular minicomputers. They allow 
easy interaction without resorting to com- 
plex and expensive micro-to-mainframe 
links and gateways. 

IEEE 802.3, on the other hand, de- 
scribes a standard that owes a lot to the ear- 
lier Ethemet system. It uses carrier sense 
multiple access (CSMA) signaling on an 
electrical bus topology. The standard 
leaves room for several wiring options. 

The 802.3 committee is currently a hot- 
bed of activity. Vendors like 3Com, Syn- 
optics, and Hewlett-Packard (HP) have 
different methods of supplying 1|OMB-per- 
second service on twisted-pair wiring, and 


| each is maneuvering to have its own meth- 


od accepted as a standard. 

Meanwhile, the 802.3 standard (partic- 
ularly as represented by slightly variant 
Ethernet systems produced by DEC, HP, 
Xerox, and 3Com) is extremely popular. 
You can buy 802.3 interface cards for the 


| PC from a dozen or more manufacturers. 





Similar cards designed for popular mini- 
computers are widely available. IBM even 
includes an optional Ethemet port on its 
newest mini/mainframe computer, the 
9370. 

While the 802.X standards don’t de- 
scribe every popular network cabling and 
access protocol scheme (ARCnet, for in- 
stance, is not a perfect fit), **eight-ch-two- 
dot-something’’ is a frequently used ex- 
pression that you should know. 


IBM’S CABLE PLAN Another short- 
hand used by LAN writers and speakers is 
derived from IBM's cabling scheme. The 
major vendors—AT&T, DEC, Northem 
Telecom, and others—have their own wir- 
ing schemes. Not unlike Chinese masters 
of the art of Fung Shui who combine engi- 
neering, ecology, and mysticism, these 
vendors all want you to wire your build- 
ings in certain ways that are advantageous 
for their equipment and that will keep the 
other dragons (the competing vendors) 
away from your door. 

The IBM cabling plan, like most things 
IBM, is comprehensive, capable, and ex- 
pensive to install. ]BM has developed 
standards for certain types of cables, and it 
certifies certain manufacturers as meeting 
those standards. Here’s a quick reference: 
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@ Type | Cable: Shielded cable with two 
twisted pairs made from solid wire (as op- 
posed to stranded wire in type 6 below). 
Used for data transmission, particularly 
with Token-Ring networks. 

@ Type 2 Cable: Four unshielded pairs of 
solid wire for voice telephone and two 
shielded data pairs in the same sheath. 

@ Type 3 Cable: Four unshielded solid 
twisted pairs for voice or data. 1BM’s ver- 
sion of modern twisted-pair telephone 
wire. 

@ Type 4 Cable: No specification pub- 


lished. Must be used to connect Model 40 | 


PS/2s together. 

@ Type 5 Cable: Two fiber-optic strands. 
w® Type 6 Cable: Shielded cable with two 
twisted pairs made from stranded wire. 
More flexible than type | cable. Designed 
for data transmission, commonly used be- 
tween a computer and a data jack in the 
wall. 

@ Type 7 Cable: No specification pub- 
lished. 

@ Type 8 Cable: A special ‘‘under-the- 
carpet’’ shielded twisted-pair cable de- 
signed to minimize the lump in the carpet 
that covers it. 

@ Type 9 Cable: Plenum cable. Two 
shielded twisted pairs covered with a spe- 
cial flame-retardant coating for use be- 
tween floors in a building. 


STRENGTHENING SIGNALS Signals 
can travel only limited distances before 
losing steam. For instance, a signal on an 
Ethernet network can typically travel up to 
1,000 feet; one on a Token-Ring system, 
up to about 600 feet. Networks use repeat- 
ers, bridges, routers, and gateways to 
strengthen signals traveling long distances 
and to talk to other LANs or wide-area net- 
works. 

Repeaters amplify and regencrate sig- 
nals for the network, allowing them to 
travel greater distances. In addition, re- 


peaters have electrical continuity, which | 


means that they act like a one-lane high- 
way on which data can travel in two direc- 
tions, but with no regulating traffic lights. 
Two signals simultaneously attempting to 
traverse the same stretch of road in oppo- 
site directions will collide. 

Bujfered repeaters also extend Ane Op 
erational distance that the network can 
cover. But this type of repeater breaks the 





electrical continuity of the network. Buff- 
ered repeaters act like the one-lane high- 
way described above but use a traffic light 
tocontrol data flow and prevent collisions. 
Bridges allow you to join two local area 
networks, and they allow stations on either 
network to access resources on the other. 
Unlike repeaters, bridges don’t regenerate 
signals or control the access protocol. 
Gateways, which run on the OSI ses- 


sion layer, allow networks running totally | 
incompatible protocols to communicate. — 
True X.25 gateways are a good example. | 


e 
Some LAN system vendors want 
you to wire your buildings in 
ways that are advantageous for 
their equipment and that will 
keep competing vendors away 
from your door. 
e 


In PC-based networks, gateways typically 
link PCs to host machines such as IBM 
mainframes. 


HIGHER-LEVEL PROTOCOLS Mov- 
ing up through the OSI model's layers, 
let’s look at the techniques (each with its 
own buzzwords) used by different LAN 
software suppliers for the layer 4 (trans- 
port) and layer 5 (session) protocols. 

If you don’t specify the transport-layer 


| protocols you want to use, you'll get what- 


ever the vendor includes in its standard 
**protocol stack.** These protocols may or 


may not be available for the various main- | 


frames or minicomputers in your network. 
Selection of the proper higher-level proto- 
cols by managers of large corporate net- 
works is a complex, important task. 


TCPAP The earliest large network sys- 
tems were fielded by the Department of 
Defense (DoD). The DoD financed the de- 
velopment of imeractive network comms 

nications software for many different 
mainframes and minicomputers. The stan- 











dard core of the DoD-specified software 
consists of programs that implement two 
protocols, called Transmission Control 
Program (TCP) and Internet Program (IP). 
The availability of TCP/IP software and 
the continuing active enforcement of the 
protocols by the DoD (through software 
certification) makes them attractive to 
managers who face the challenge of inte- 
grating dissimilar computer systems. 

TCP and IP perform primarily what the 
OSI model terms layer 4 (transport) func- 
tions. Particularly important is the ability 
to communicate, translate, and order data 
among two or more different computer 
systems. 

Companies like Excelan and Chi sell 


TCP/IP software customized for specific 


computers and controller cards. These 
software modules communicate through 
the network, recognize each other, and 
pass messages in a common format gener- 
ated by the higher-level session layer and 
application programs. 

TCP/IP software is popular with man- 
agers of large networks because it works 
and is available for many computers. No- 
vell, 3Com, Banyan, and other vendors of 
networking software offer various options, 
ranging from standalone interface boxes to 
TCP/IP LAN gateways. 


NETBIOS § Another institutional solu- 
tion now enjoying grass-roots support is 
NetBIOS. NetBIOS started as an interface 
between the IBM PC Network Program 
(PCNP, superseded by PC LAN) and net- 
work interface cards provided by Sytek. 
When the IBM/Sytek team designed the 
interface, they also made it a programma- 
ble entryway into the network, allowing 
systems to communicate over network 
hardware without going through the 
networking software. 

A grass-roots movement of large-net- 
work users is now pushing a combination 
of NetBIOS (operating at the OSI session 


| layer) and TCP/IP. In this combination, 


application programs make calls to Net- 


| BIOS. Vendors like Novell, 3Com, and 


Banyan don’t actually use NetBIOS to 
drive network interface cards, but their op- 
erating systems can run NetBIOS emula- 
sors 10 farnish the-saine session-layer- cone 
munications services NetBIOS offers. 
NetBIOS modules establish virtual 
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HOURS? 
OR OURS. 


64to na MB Subsystems __ 
for Novell NetWare? 42-7 


Until now, adding more storage to a 
Novell network has been expensive 
and time-consuming, With system 
compatibility limiting both perform- 
ance and capacity. Not any more. 
Storage Dimensions has a better way. 


Cs Simplicity. From SFT 
CAMP NetWare v2.1 to ELS 
SURE = NetWare, there's a 
. LANStor™ solution for 
your most demanding network 
applications. Each disk subsystem is 
ready to run. Designed, tested, and 
~~ certified to meet 
»», NetWare’s demands, 
right out of the box. 
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Without running COMPSURE 
You're up and running in 
minutes—not hours or days. 
Capacity. Internal and external 
models offer 115 MB to 1144 MB, with 
options for even higher capacities. And 
tever your server—AT-compatible 
or Novell, 286 or 386—LANStor 
subsystems deliver exceptional 
performance. 


Value. Storage Dimensions gives 

you certified Novell compatibility at 
affordable prices. With higher capacity, 
superior performance, trouble-free 
installation, and solid tech support by 
people who know NetWare. 


Hours? or Ours. The choice is yours. 
Make it today. Call us: 
(408) 879-0300, Ext. 802 


= STORAGE DIMENSIONS 


A MAXTOR COMPANY 


Our new address .. 


. 2145 Hamilton Avenue, San Jose, CA 95125 


LANStor disk subsystems are a phone cali away. Ask for a distributor near you. 


LANStor is a trademark of Storage Dimensions. ©1988, Storage Dimensions 
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‘Tired of Walking Floppies? 


Get rid of your tennis shoe network 


with ManyLink. 


You need to share a document,so 
you walk a floppy to an associate. 
Or you need something printed, so 
you walk a floppy to someone who 
has a princer on their PC. Which 
means they have to stop what 
they’re doing. Maybe you have a 
message for someone. Or just want 
to chat. More walking. More inter- 
tuptions. More bother. 


Stop walking, start sharing. 

You can stop walking floppies 
around and start sharing documents, 
printers and messages—all three 
features—from one software 
package: ManyLink for PCs. It even 
allows you to do 5.25” and 3.5” disk 
conversions between PCs and PS/2s. 

No other PC network is so 
versatile or so easy to install and run. 
Or so economical. You can connect 
two PCs with ManyLink for only 
$165. 


Share files while you work. 
It’s simple. With a couple of key- 


strokes you can request a disk file 
from another ManyLink connected 
PC, then go back to your work. File 
transfer is accomplished “in the 
background” —without interrupting 
you or the other PC. A polite beep 
on your computer tells you when the 
file arrives. Files you don’t want to 
share can be locked to protect data 
from network access. 


Share printers without 
leaving your desk. 


Send your jobs to any printer 
connected to a PC running Many- 
Link. While your job is being 
printed, you can continue your work 
because all printing—like file 
transfering—occurs unnoriced in the 
background. 


Chat with another PC user. 


You can send and receive brief 
messages to another ManyLink 
connected PC without leaving your 
application. Telephone messages, 
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instructions, questions or what- 
ever...appear on your screen. 


Costs that won't run away 
from you. 


ManyLink for PCs fills your 
networking needs now and can grow 
easily and inexpensively as you 
expand. Each $165 ManyLink for 
PC package contains all you need to 
make two PCs communicate: a 25’ 
serial cable, instruction manual and 
software. Each additional package 
allows you to connect another PC, 
and so on. Add PCs as you want, 
when you want. 


Take a walk (or 
run) to your dealer 
now for ManyLink 
3 for PCs. Or contact 
NetLine, 85 West 
Center, Provo, 
Utah 84603. 
Telephone: 

(801 } 373-6000. 


lx] Net Line 
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communications sessions with each other 
across the network. However, NetBIOS 
has a simple naming scheme that doesn’t 
work well between networks or in a wide 
variety of operating systems. The Intemet 
Protocol portion of TCP/IP packages the 
NetBIOS modules so that they travel intact 
through multiple levels of network names 
and addresses. 


LAYER 4 AND ABOVE | If you don’t use 
TCP/IP and NetBIOS—or some rare layer 
4 (network-layer) protocol complying with 
the ISO model—you enter a maze of ven- 
dor-specific protocols. If you use PCs only 
in a network working together or perhaps 
using a gateway for mainframe file shar- 
ing, you don’t care what protocols the 


networking software uses. But if you want | 


computers from IBM, DEC, HP, and oth- 


er vendors to treat each other as peers on | 


the network, and if you want to access files 
on the DEC from your PC’s D: drive and 
files on the HP from your PC’s H: drive, 
the network protocols you use become 
very important. (One caveat: these proto- 
cols don’t make otherwise incompatible 
application files compatible; they just 
move them across the network and offer 
access to them.) 

Each vendor engages other vendors to 
support its protocol in their products. 
What’s important is that the set of vendors 
supporting a specific protocol matches the 
set of vendors whose equipment is used on 
your network. 


IBM’S SNAANDAPPC__1BM would like 
to wrap you in the Big Blue web called 
System Network Architecture. 1BM’s an- 
swer to the OSI model, SNA describes 
how IBM thinks acommunications system 
should work. 


Advanced Program-to-Program Com- | 


munications (APPC) is a protocol within 
the SNA model that establishes the condi- 


tions that enable programs to communicate | 


across the network. APPC is analogous to 
the session layer of the OSI model. Ac- 
cording to IBM, APPC is the communica- 
tions basis for all of the corporation's fu- 
ture applications and systems products. 
Two other hot buzzwords from IBM— 
APPC/PC and LU 6.2—are the names of 
products that actually implement the 
APPC specifications. 


IBM’SSAA Youcan think of IBM's 
Systems Application Architecture (SAA) 
as a stack of documents describing how 
things should be done. SAA describes ap- 
plication program interfaces (that look just 
like OS/2’s Presentation Manager), screen 
and keyboard standards, and communica- 
tions protocols to operating systems and to 
facilities like APPC. 


DECNET The other company that can 
drown you in a sea of acronyms is Digital 
Equipment Corporation. DEC developed 
e 
Each vendor engages others to 
support its protcol, but what 
counts is that the vendors sup- 
porting a specific protocol match 
those whose equipment is used 
on your network. 
® 





its own protocol stack for interconnecting 
DEC systems both locally and over wide- 
area networks. The DECNET protocols 
are supposed to be heading toward com- 
patibility with the ISO standards. It seems 
| likely that DEC will adopt certain ISO pro- 
tocols (as will many other vendors) to beat 
the drum for their compatibility . 


APPLE Apple has its own set of proto- 
cols in the Appletalk family. The Apple- 
talk Filing Protocol is the one that allows 
distributed file sharing across the network. 
AFP is attached to the Hierarchical File 
System (HFS) in the Macintosh operating 
system. 


DISTRIBUTED FILE SYSTEMS 
SMB, RFS, NFS, and XNS are acronyms 
for some of the contending distributed file 
system network protocols. Distributed file 
systems, which are a part of every net- 
work, allow one computer on a network to 
use the files and peripherals of another 
networked computer as if they were local. 
' The two operating systems link so that a 








subdirectory made available on the host is 
seen as a disk drive or as a separate subdir- 
ectory on the user’s computer. Thus, ap- 
plication programs running on the user’s 
computer can access the files and re- 
sources on the host without requiring spe- 
cial programming. 

These protocols operate in approxi- 
mately the same way, but they are not in- 
terchangeable. Typically, a major vendor 
develops the protocol for use within a 
product line, and other vendors license it to 
achieve compatibility . 

SMB stands for Server Message Block, 
a protocol developed by Microsoft and 
IBM that’s used in the IBM PC LAN pro- 
gram. AT&T, DEC, Intel, HP, Unger- 
mann-Bass, and others all support or ac- 
commodate it to some degree. 

RFS is the Remote File Service devel- 
oped by AT&T. Since RFS is integral to 
UNIX V, Version 3, vendors in the UNIX 
market support it in their products. RFS is 
implemented using the powerful 
‘‘streams”’ facility in the System V.3, 
which allows applications to open a stream 
toor froma device (in UNIX everything is 
a device: serial port, disk, and so forth) 
across any defined transport-level inter- 
face (TLI). The TLI can be the default 
UNIX transport services, or TCP, or some 
other protocol. 

NFS stands for the Network File Sys- 
tem, an architecture developed by Sun Mi- 
crosystems. Sun’s PC-NFS is a complete 
but no-frills network operating system for 
the PC. The memory-resident module 
gives you access to files stored on UNIX- 
based, minicomputers. Companies in the 
professional workstation market, includ- 
ing Texas Instruments, HP, Harris, and 
many others, support the NFS architecture 
in their products. 

Largely because of ils leading role in 
selling Ethemet products, Xerox has been 
successful in promoting its own Xerox 
Network Services (XNS). 3Com uses 
XNS in its 3+ Share software, and Novell 
uses a subset of XNS (called IPX) in its 
popular NetWare. 

Although this primer on buzzwords and 
acronyms just scratches the surface of the 
compendium of networking terminology, 
it should help you gain a better understand- 
ing of the strange, new language of con- 
nectivity. ie 
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.«e ABOUT ANALYZING — 
YOUR DATA. Sireaosheet alte oo tin Or 


maybe you're starting from scratch. But if you're serious 
about data tare you're ready for S| +" —a full 
software family that brings you eight high-powered ways 
to complete eed data analysis task. 

Enter it. SPSS Data Entry Ii” is a fully integrated data 
entry, cleaning and editing tool. 

Analyze it. S + base package provides a 


powerful of statistical and reporting procedures. 

Picture t. SPSSIPC+ Graph-in-the-Box” featuring New 
England Softwares Graph-in-the-Box" offers full color 
“snapshot” graphics. 

Examine it. SPSS/PC+ Advanced Statistics” lets you 
get more serious with your data. 

Predict it. SPSS/PC-+ Trends”—our latest option—is the 
complete time series analysisforecasting tool. 

Table it. SPSS/PC+ Tables” produces presentation- 
ready tables instantly. 


SSS, i 
SPSS/PC+ runs on IBM PC/XT/AT's with hard disk. Contact SPSS inc. for compatible 
SPSS/PC+ Tends, SPSS/PC+ Tables, SPSS/PC+ SPSS/PC+ 





‘Graphics and Mapping are trademarks of SPSS inc. VALUE 
Microeott Corporation. MAP-MASTER is a trademark of Ashion-Tate. Graph-in-the-Bax is a wademark of New England Software, inc. 





Chart it SPSS/PC+ Graphics” featuring Microsoft® 
Chart creates show-stopping graphs and charts. 

Map it. SPSS/PC+ Mapping” featuring MAP-MASTER” 
creates maps where vast amounts of data can be sum- 
marized and presented in one, simple picture. 

SPSS/PC+ products are being put to productive use 
by serious fact finders in business, govemment and edu- 
cation. For countless purposes such as market research. 
Wage and salary studies. Survey analysis. And quality 
control. Plus each product is superbly documented and 
supported by SPSS Inc., a leader in statistical software 
for nearly 20 years. While cles tailored customer 
support is available through the VALUE PLUS™ plan. And 
SPSS now offers a S + version for Novell LANs. 

So if you're serious about data analysis, step up to 
SPSS/PC-+. For details, contact our Marketing 


Pepanme"’ CALL 1/312/329-3316 





SPSS Inc. + 444 North Michigan Avenue, Sutte 3000 « Chicago, Illrnots 60611 
In Europe: SPSS Europe BV. « PO. Box 115 » 4200 AC Gorinchem, The Netherlands + Telephone: + 31183036711 » TWX: 21019 


SPSS/PC+. SPSS Data Entry Il, SPSS/PC+ SPSS/PC+ Advanced Statistics, 
PLUS is a trademark ot inc. Chart and Microsoft are tradernarts of 
© 1987, SPSS inc. 
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OPERATING SYSTEMS 


The fastest drives and interface cards are worth little 
without the right networking software to run them. 


any people worry more about net- 

work interface cards and cabling 
than about operating systems. While they 
can usually specify that they want a server 
with fast disk drives and a processor, they 
don’t know how to quantify, measure, or 
select networking software. But software 
can make or break a network. 

Quite simply, modem networking soft- 
ware is what makes distant resources local. 
If you are interested in files that reside on a 
machine down the hall that acts as a server, 
the software enables you to access those 
files as if they resided on drives in your 
own machine. It lets you use printers locat- 
ed thousands of fect—or even miles— 
away as if they were snugly attached to 
your own LPT] port. And it allows you to 


use network modems oreven minicomput- 
ers as if they were cabled to your own 
COM! port. 

Network operating systems have a mul- 
titasking and multiuser architecture, in that 
respect, they're more like minicomputer 
and mainframe-computer operating sys- 
tems than like DOS or Microsoft's new op- 
erating system, OS/2. Your PC’s DOS 
takes requests from application programs 
and translates them, one at a time, into ac- 
tions performed by the video display, disk 
drives, and other peripheral devices. OS/2 
can satisfy many requests at the same time, 
as long as the requests are made according 
to strict rules; therefore OS/2 is a multi- 
tasking operating system for PCs. Net- 
work operating systems, on the other 


hand, take requests for services from many 
application programs at the same time and 
satisfy them with the network’s re- | 
sources—in effect, arbitrating requests for 
the same services from different users. 


INVISIBLE AND MODULAR Ideally, 
networking software is invisible to the end 
users. When you use it, you know you 
have more resources available, but you 
usually don‘t care where the resources are 
or how you are attached to them. 
Structurally, networking software has 
many modules. Most of them reside in the 
machine that acts as the server for data, 
printer, or communications resources. But 
several important program modules must 
be in every workstation or, sometimes, in 
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rr b Networking Software/ 
t Hardware Interaction 


etwork operating software, residing 

on every workstation and server, is 
acomplex combination of modules that 
must work together. This diagram shows 
how the operating software interacts with 
the hardware and software on the 
workstation (left) and the server (right), 
(For both workstation and server, the 
hardware is the bottom level of the 
diagram; everything above that is soft- 
ware. Arrows represent the flow of mes- 
sages—requests for services and data 
and the responses.) 

The workstation is only a ‘“‘client,” 
with no capabilities for contributing 
Tesources to other network stations. It 
has the same PC hardware (disk drives, 
monitor, keyboard, and so forth), BIOS 
(Basic Input/Output System, the software 
that links the hardware to DOS), and 
DOS that all PCs have, whether 
networked or not. 

For LAN operation, several additional 
elements are necessary, both hardware 


Appileation software 
(DBMS, WP, ete.) 


Local 21h requests 


(the interface cards and cables, tinted blue) 
and software (the redirector, NetBIOS, and 
driver software, tinted yellow). First, the 
application program running on the work- 
station may have certain added network 
attributes, such as the ability to issue record 
and file lock commands automatically 
through DOS. (This software enhancement 
is not strictly necessary, since even 
application programs not designed with a 
LAN in mind can run on a network.) 

Second, the redirector module is added, 
to intervene between the application 
program and DOS. It intercepts software 
interrupt 21h calls generated when an appli- 
cation program asks DOS for services like 
file access. Each PC’s redirector is 
programmed to switch certain calls—such 
as requests for data from drives that don’t 
exist in the local PC’s hardware—out 
through the network for service. Thanks to 
the redirector, a PC application can easily 
use network resources just by addressing 
the correct disk drive. 

Another added software module, the 
interface card driver, moves data between 
the redirector and the workstation’s network 
interface card. This driver software is 


Workstation 











specifically designed for network 
interface card hardware. Some card 
vendors supply it in a format that from 
the redirector's view looks like the 
NetBIOS program developed by IBM and 
Sytek to link their network hardware and 
software. If the driver is wrapped in a 
NetBIOS interface, it fits the Microsoft 
redirector supplied with IBM’s PC LAN 
and many other operating systems. 

If the interface card driver doesn't 
perform the communications functions 
associated with NetBIOS, another 
software module usually emulates those 
functions. Application programs use a 
software interrupt 5Ch to call for session- 
level communications services from the 
NetBIOS emulator or conforming 
NetBIOS software. 

The network interface card sits in the 
expansion bus of the workstation. In 
modem networks, its wiring and its media 
access protocol are almost always 
independent of the networking software. 
The interface card includes programs in 
tead-only memory that manage the 
creation and transmission of packets over 
the network. 

At the other end of the cable from the 
workstation interface card is the server, 
with additional specialized LAN software 
and its own interface card. After the 
server interface card does its job, a 
NetBIOS module or emulator watches for 
packets containing NetBIOS information. 
Other messages pass to the security and 
multiuser software modules. 

Like any other computer, the server 
Tuns an operating system—sometimes 
DOS, but often a unique system or one 
derived from the UNIX system. If the 
system is DOS, you can almost always 
run local application programs and use 
the computer as a network terminal. But 
remember, all server software requires a 
lot of processor RAM and attention. 

Finally, network utility programs run 
on the server, offering print spooling, 
auditing, and other LAN Teaiures. 
—Frank J. Derfler, Jr. 
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devices posed between the workstation 
and the network. (See the diagram 
‘‘Networking Software/Hardware Interac- 
tion.”’) 

Working together, these program mod- 
ules perform the basie actions of network- 
ing software. In a nutshell, networking 
software recognizes users, associates their 
preprogrammed privileges with their iden- 
tities, and then reroutes their DOS requests 
to the appropriate server for action. The 
operating system software in the server 
frequently is not a variety of MS-DOS, but 
it must emulate DOS and respond properly 
to DOS requests routed from the worksta- 
tions. (This admittedly facile description 
would probably make the developers of 
these systems protest; they use many dif- 
ferent complex techniques to make 
networking software work, and have made 
large financial investments in developing 
technieal standards.) 


DIFFERENT SPECIES Darwin's 
method of categorizing strange critters— 
according to species and phylum— 
can also be applied to operating systems, 
which occur in (wo different species, each 
having different ancestors and largely dif- 
ferent attributes. One species is derived 
from MS-DOS; the other has roots in mini- 
computer operating systems like UNIX. 


THE MS-DOS SPECIES MS-DOS is a 
weak basis for a network operating sys- 
tem, sinee it's not designed to be able to 
run multiple programs and satisfy many 
users simultaneously. Companies market- 
ing DOS-based network software use 
patches and shell programs that intercept 
multiple requests, buffer them, and divide 
processor time among tasks. Some compa- 
nies, such as Fox Research (now |ONET 
Communications) and Centram Systems 
(now TOPS, owned by Sun Microsys- 
tems), developed their own programs to 
modify DOS and give stations network ca- 
pabilities. These programs represent sepa- 
rate branches evolving along parallel lines. 





The largest number of DOS-derived 
Operating systems, however, are the work 
of Mierosoft. That company developed a 
set of programs for DOS-based network 
Operating systems called MS-Net, and 
many vendors license pieces of MS-Net for 
their use. DEC, AT&T, 3Com, and IBM, 
for example, incorporate some part of MS- 
Net in their networking systems, adding 
their own menus and user interfaces. 
Some, like 3Com and DEC, add signifi- 
cant pieces of their own code, using only 
small parts of MS-Net. 

These DOS-based network operating 
systems share a number of characteristics. 
The most evident one is peer-to-peer re- 
source sharing, the ability to allow any PC 
on the network to contribute resources 
such as printers and disk drives. The DOS 
add-on programs that offer multifunction 
eapabilities work in the background mode, 
so someone else on the network ean use 
your disk drive or printer, for example, 
while you are runing PC application pro- 
grams on your machine. ! 


NetBIOS 
or 
emulator 


Peer-to-peer resource sharing is both a 
eapability and a limitation. On the positive 
side, it allows great flexibility and makes 
these systems economical in installations 
having as few as two PCs. Since these op- 
erating systems can run on any of the Intel 
processors used in the PC family, even 
IBM PC-XTs or Model 30s can share their 
resources with other PCs. On the negative 
side, peer-to-peer resource sharing typical- 
ly will slow response times, ean stifle the 
growth of the network, and may make it 
more difficult to manage. When files and 
printers are spread among many machines 
acting as servers, administrative problems 
multiply. 

In the evolution of the 3Com software 
away from its DOS roots, it lost peer-to- 
peer resource sharing. 3Com's 3+Share 
software is the only DOS-based operating 
system we ean identify that requires a dedi- 
cated server. But, as we will discuss later, 
3Com’s software is being grafted back to 
the DOS tap root, since 3Com is cooperat- 
ing with Microsoft in developing LAN- 
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Server's operating 
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Manager, Microsoft's next generation of 
networking software. 

DOS-based systems (with the excep- 
tions of JONET and LANtastic Network 
Operating System) share another trait: 
RAM hunger. It isn’t unusual to lose 120K 
or 140K of RAM to the networking soft- 
ware in a workstation. Often buffers and 
code loaded on boot-up in the CON- 
FIG.SYS file use some of this space, so 
it’s lost to DOS applications whether the 
network is in use or not. 

If the workstation is configured to share 
fesources with the network, some pro- 
grams, like IBM's PC Local Area Network 
Program (PC LAN), can occupy nearly 
400K RAM. A few specialized memory 
add-on products might allow the use of 
RAM outside of DOS’s 640K for at least 
part of the networking software modules in 
some programs. 3Com’s new EtherLink 
Plus and TokenLink Plus cards are de- 
signed to reduce some of the pressure on 
RAM by storing more program code on 
the networking card. Banyan Systems’ 
VINES works with several RAM card 
products that use some of the open spaces 
in an AT’s memory map. But generally 
you'll lose RAM space for application pro- 
grams with almost all types of networking 
software. 

The MS-Net-based programs also share 
a common command syntax. The 3Com 
programming syntax keeps its individual- 
ity by being at least cosmetically different 
from that of MS-Net. Some members of 
this species, like TOPS and Tapestry, 
evolved separately from DOS and use very 
different command-line statements and 
syntax (icons in the case of Tapestry). Be- 
cause the MS-Ner syntax is used so widely, 
JONET Communications adopted it for the 
IONET operating system, and Western 
Digital merged it with ViaNer by simply 
adding the MS-Net commands to the com- 
pany’s older command languages. 

The standard features of the DOS- 
based operating systenss vary widely. 
They all have menus and some kind of 
Print job spooling and queuing capability, 
but most do not include electronic mail or 
network management functions. 1ONET, 
with its standard library of features such as 
mail, chat, and network statistics, is a no- 
table exception. Torus Systems includes a 
powerful e-mail capability in Tapestry, 
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A Decision Guide for Networking Software 





lf you are looking for a local area 
network operating system for a specific 
workgroup activity, the presence or 
absence of just one or two features can 
be the deciding factor. To help you 


INTENSIVE DATABASE MANAGEMENT 


(Accounting, reservations. inventory, and other functions) 


fasrow your choices, we've listed typical 
networking activities, the features crucial 
to them, and the packages that offer those 
features. 


features: Fast response time 
| key Addresses more than the 30MB limit of DOS 
Products: @ LifeNet © 3+Share 


@ SFT NetWare 2.1 @ VINES 


MICRO-TO-MAINFRAME ANDO WIDE-AREA-NETWORK INTEGRATION 


(in a corporation or large organization) 
pees TCPAP pr aa 
Multiple file servers 


@ LifeNet Tapestry 
@ PCLAN @ 10NET 
@ SFT NetWare 2.1 © 3+Share 





@ ViaNet 
@ VINES 


























"COST TRACKING ANO ACCOUNTING 


(Professional office er government centractor) 





feetures: T network activity by user 
ae Bill Haeea ge me 
Products: @ LANIastic @ SFT NetWare 2.1 © VINES 











CRITICAL FUNCTIONS 


(Such ss income production, health, satety, er security) 
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Test Drive 
The Fastest Ethernet’ 
Network Today. 


The experts have one word for our new 
AST-Ethemet™ networking solution. Fastest. 
Small wonder, when you consider all the 
features. No other Ethemet solution is designed with 
the advanced circuitry, shared RAM and 16-bit en- 
gineering that provides unbelievable speed using 
O wait-state machines. And when you combine 
AST-Ethemet with powerful ASFAdvanced 
NetWare™ operating system software, the result 
is unbeatable performance. 
fa Which means that no matter what demands 
you place on AST-Ethernet—be it a local area 
ast -ETHERNET network for intensive I/O applications or a net- 
as... work bridge between separate networks— 
you can count on reliable, top-speed data maneuverability. 
AST Ethernet is just one of several 
top-of-the-line connectivity solutions 


























Ne ‘k Ada Maximum We Bandwidth 
offered by AST Research. You'l find high aKa 
performance with true industry compati ‘sr ae = | 

ermet 
bility among our System 34/36/38 com- | Western Digtal therCard Plus 534 ~~ i 
munications products, mainframe con- AConmRRE GR: a 
nectivity line, and a large family of local =| 3ComEthertink+ 410 Z 
area networks. Novell® Ethernet 429 





w * Using AST Premuum”/286, @ 10 MHz, 0 seatt-state computer as server 
Ifyou havertt bought a networking | Source Novell Performance ene Tests (Perform) using 


solution from AST before, maybe it's time | Noll 2864 ansatz, owau-sate er 
you went for a test drive. For information 








on our trial evaluation program, call us eee 
(714) 863-9991 and ask for operator © Send me more information on AST's trial evaluation 
ADO004 or fill out the coupon and | | 
mail it to AST Research, | een | 
2121 Alton Ave. Irvine, Tide ! 
CA 92714-4992, ® | (Commpayy 
Attn. MC. RESERACH INC, 44P8§ ees 
AST Markets products worldwide—in Europe and the Middle East Call: 44 1 { City ____________ State Zip | 
566 4356; in the Far East call: 682 $ 717223; in Canada call: 416 8267510 45T | prone | 
and AST logo and AST. AST: ‘NetWare [rr 

trademarks AST Rear Ie Nowl wiser and Near ademare Nowell Cort | ACT Research, Inc., 2121 Alton Ave, Irvine,CA 92714-4992. 
Comp EtherCard Plus tridemark Western Dagital Cont Copyright «. 1988 AST (Attn MC. PCM 6/14/88 


Research inc All nights reserved. SSS ee ae ee ees ee ee =| 
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Choose the Wrong 


“T just assumed...” 

These are the three most deadly 
words in business, 

When others hear them, they 
know what happened. 

Someone didn’t do his homework. 

Someone didn’t ask the right 
questions. 

Someone didn’t think. 

The next operating system 
you choose will have far-reaching 
consequences...in terms of cost, 
compatibility, and connectivity, 
Make sure your recommendations 
aren’t based on false assumptions. 


~ $1,000 per computer” e 


When they tell you that OS/2 will 
bea low-cost upgrade, don’t believe it. 

Computerworld’s March 7, 1988, 
front-page story stated that OS/2 could 
cost “nearly $5,000 in additional 
expenses” for each IBM PC AT...to 
cover the costs of memory expansion 
and a new display. 

“Even if you just bought an IBM 
Personal System/2 Model 50 last 
week,” the report continued, “you are 
probably looking at extensive upgrade 
costs...” $1,750 for more memory, 
alone. 

Plus, you'll need to add the costs 
of new applications software, the costs 





Operating System...And You'll Il Pay. 


of training, and the costs of the 


system. 
Allin all, a very expensive 


upgrade. 








computers can’t even 


Take a look around at the mix of 


PCs your company uses. 

Think one version of OS/2 can be 
used as a company standard? 

Think again. 

Because each brand of 80286 or 
80386 PCs or PS/2s needs its own 
machine-specific version. And each 
version has its own set of hardware and 
software compatibilities, 

8088-PCs are totally out of the 
picture, and PC-DOS programs don’t 
run while you’re interacting with an 
OS/2 application. 











Open architecture is what built 
the business PC industry... because it 
enables you to mix and match the best 
software with the best hardware for 
your specific needs. 

Which makes you wonder just 
how smart it is to install an operating 


system designed fora specific network... 


that may or may not be best for you. 
That may or may not be compatible 
with the networks you already have. 


Our competition wants you to buy 


ital from them. 

We give youa choice. 

So we're compatible with the 
networking standard: Novell. 

We take advantage of the fastest 
software-driven network: 
LANLink 5X™ 

And we work with the standard 
in micro-to-mainframe connectivity: 
Irma by DCA. 








In short, they’re the way of the 
fature. 

Because they address the very 
same needs that most concern you. 

Like cost, compatibility, and 

PC-MOS is a unique DOS- 
compatible, multi-user operating 
system. It lets departments use inex- 
pensive dumb terminals (or 8088-PCs 
Tunning terminal emulation software) 
in combination with host computers. 

Because it’s multi-user, you can 
share a PC’s data, programs, memory, 
and processing power with work- 
stations costing under $500, each. 








Good question. 

Because with PC-MOS, you get 
an operating system that lets you share 
your computers’ resources instead of 
forcing you to spend up to $5,000 per 
user upgrade. 

PC-MOS was designed to be an 
operating system standard for the mix 
of 80286 and 80386 PCs in your com- 
pany. So you don’t have to worry about 
varying levels of compatibility among 
your PCs, 

It’s an operating system that pro- 
vides compatibility with the hardware 
and software you have. And it provides 
a migration path to future applications 
which will take advantage of the 80386 
processor's 32-bit mode. 

PC-MOS is available for both 
80286 and 80386 PCs and PS/2s. 

Tt comes in single-user, five-user, 
and 25-user versions, starting at $195, 
all of which include a money-back 
guarantee, 

For complete details, call The 
Software Link at 1-800/451-LINK. 


CO THE SOFTWARE LINK 


PC-MOS/2867™, PC-MOS/3867™, and LANLink SX™ are 
trademarks of The Software Link, In, PC AT; PS/2, Personal 
Systenv2, PC-DOS, & 08/2 are trademarks of IBM Corp. IRMA. a 
trademark of DCA, lc. Prices and technica specifications subject to 
change. Copyright © 1988. All Rights Reserved. 


See us at ©) COMDEN "88, Booth 1732 
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and 3Com has add-on features in 
3+Share. But many of these programs, 
like PC LAN, include only the basics need- 
ed for resource sharing. If you want elec- 
tronic mail, group calendaring, or other 
productivity tools, you must buy them 
from third-party vendors. 


‘THE UNIX SPECIES = The other root of 
today’s network operating systems is the 
minicomputer world. Minicomputer oper- 
ating systems such as UNIX are designed 
from the beginning with multiuser and 
multitasking capabilities. Non-DOS LAN 
operating systems for networked PCs 


don't need patches or added modules to | 





give them these capabilities. But they must 


still respond appropriately to DOS calls for | 


services. The need to emulate MS-DOS 
(and other related elements such as Net- 
BIOS) sometimes leads to incompatibil- 
ities, particularly in out-of-step MS-DOS 
and LAN OS releases. 

LAN operating systems derived from 
minicomputer stock include Banyan's 
VINES and Novell's NetWare. VINES has 
the greatest external resemblance to a 
minicomputer operating system. When 
you tum on a VINES server, the operating 
system describes step-by-step the pro- 
grams it is initializing and running. To- 
gether, these programs constitute the net- 
work operating system on the server. The 
UNIX file structure is used on the hard 
disk, and UNIX controls the 1/O ports on 
the server. While even the network admin- 
istrator never directly addresses the UNIX 
operating system underlying VINES, 
UNIX is there performing the multiuser 
and multitasking functions so important to 
server operation. 

In Novell’s NetWare family of operat- 
ing systems, the file structure of the server 
is unique to Novell, and arbitrary MS- 
DOS limitations on memory space and /O 
port limitations don’t apply to the server. 
Novell’s Advanced NetWare/286 runs the 
80286 processor in its protected mode, al- 
lowing efficient internal processing and 
external memory addressing. 

Both VINES and NetWare use worksta- 
tion software that is functionally similar to 
the MS-Net-based products. Software 
modules (NetWare calls them shells) run- 
ning in each workstation communicate 
with the networking software on the server 





to pass along DOS requests for service. 
Application programs or DOS command- 
line entries on the workstations generate 
the requests. The server software accepts 
the requests, checks the identity and the 
authority of the requester, translates the re- 
quests into messages the server operating 
system understands, and passes them to 
the server operating system. The server 
software also sends back the requested 
data and issues appropriate error codes to 
the workstations. 

The major difference between this spe- 
cies of operating system and the MS-DOS-— 
based species is that the server software in 
the UNIX-based species takes care of me- 
diating simultaneous requests for the same 
data and will also run multiple programs. 
The result is typically much faster perfor- 
mance. In addition, workstations in these 
systems are not able to contribute re- 
sources to the network. Only one or a 
small number of dedicated computers per- 
form the role of **server’’—filing, print- 
ing, or running communications. (A spe- 
cial version of Novell’s NetWare designed 
for small installations allows the server to 
Operate also as a workstation—but not vice 
versa.) 

This type of network operating system 
is typically rich in accessories and man- 
agement tools. You can expect to find net- 
work bridging, electronic mail, print 
spooling, remote workstation support, and 
other software modules, either in the stan- 
dard release of the software or as inexpen- 
sive add-on modules supplied by the origi- 
nal manufacturer. 


OPERATING SYSTEM FEATURES 
With the two broad species of networking 
operating systems in mind, you'll want to 
consider the following features when se- 
lecting a particular system. 

@ Dedicated servers vs. a shared solu- 
tion. Network operating systems such as 
IBM's PC LAN, Sun Microsystems’ 
TOPS, Torus’s Tapestry, and 1ONET 
Communications’ 1ONET allow any 
workstation to contribute drives, printers, 
and other resources to the network. Oth- 
ers, such as 3Com’s 3+Share, Novell's 
NetWare, and Banyan’s VINES, require a 
computer dedicated to the server role. The 
shared solution (also called peer-to-peer 
resource sharing) is appealing in small in- 





stallations where the cost of a dedicated 
machine is a factor, but sharing a worksta- 
tion’s resources always slows down opera- 
tion of local programs, and dedicated serv- 
ers give faster network performance. 

@ Special servers. Some network operat- 
ing systems come in versions designed for 
non-PC-AT-type servers. VINES comes 
in an 80286 version, but Banyan’s best- 
selling product runs on special servers us- 
ing Motorola 68000 series processors. 
Both DEC and AT&T offer versions of 
their networking software allowing their 
minicomputers to act as file, printer, and 
communications servers for networks of 
PCs. Using such programs can eliminate 
problems with massive storage needs and 
communications gateways. 

@ Remote station access. The ability to 
allow remote users to dial in through an 
RS-232 port on the server or on other net- 
work computers can effectively extend the 
reach of your network to stations far be- 
yond the network cable. Though the effec- 
tiveness of this feature is often limited by 
the telephone line's speed, it can be impor- 
tant in certain applications. For instance, 
salespeople on the road might wish to call 
in to check mail or use data files on the net- 
work. Such systems as NetWare and 
VINES offer this valuable feature. 

@ Hardware key. Some operating sys- 
tems, specifically NetWare and Banyan’s 
VINES, require a special hardware key to 
operate. In NetWare, this key can take up a 
card slot. VINES adds it to the server's se- 
tial port. 

@ Internal bridging. Internal bridging 
allows network managers to mix and 
match media and topology plans. 
NetWare, 3+Share, and VINES all have 
the ability to put more than one network in- 
terface card in a server. (This capability is 
standard in Novell and Banyan products 
and is an option in 3Com products.) 

@ Special disk format. Operating sys- 
tems that are not DOS-based sometimes 
require a special disk format, thereby mak- 
ing the drive unavailable to DOS. This re- 
quirement, which both VINES and 
NetWare impose, may be a consideration 
if you intend to use the machine acting as 
the server for other purposes. 

@ Fault tolerance. If critical business, 
security, or safety operations run on a net- 
work, the operating system software can 
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Pictures speak louder than words 
Especially when youre talking about LANs 


Tees’ from Torus Systems is one of the most widely 
used LANs in large corporations and institutions in the 
U.S. and around the world. Why? Because it is powerful and 
easy to use. Tapestry uses icons (pictures) to seamlessly inte- 
grate the most advanced office facilities available on a LAN. 


Introducing Tapestry/8, only $795, ... 


Tapestry/8 is Torus’ new version of Tapestry for networks of 
8 stations or less. It has all of the features of regular Tapestry 
(with upgrade-capability, of course), and at under $100 per 
station it is perfect for the small company or department. 


asd aa the Torus Ethernet Plus adapter, 
only $395. 


The Torus Ethernet Plus adapter 
is the networking hardware of 
choice for your Tapestry net- 
work. It’s an Ethernet standard 
adapter with data throughput 
among the highest in the industry. 


aa 


Torus and Tapestry are registered trademarks of Torus Systems Ltd IBM and 3Com are registered trademarks of International Business Machines Corp. and 3Com Corp. respectively. 
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Tapestry runs faster on this board than on any other, 
including IBM® and 3Com® - at a much lower price. 


Together these products are the complete solution to 
your networking needs. Advanced electronic mail. 
File sharing. Printer sharing. The performance to 
run even data-intensive applications. And since 
Tapestry servers are not dedicated, all of your PCs 
are always available for productive use. 


Most importantly, each person in your office can 
understand and use the network’s resources. Easily. 
Simply. Because it’s all done with pictures. 


So before you purchase a LAN designed for com- 
puter experts, look into Tapestry/8 and the Torus 
Ethernet Plus adapter — powerful network products 
designed for the way an office really works. 


Tapestry. The fabric of office automation. 


For more information call 
Torus Systems, Inc. 
800-872-5335 (outside CA) 
415-594-9336 (in CA) 
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Local Ares 
Opsrating Omninet Natwork SFT 
GENERAL INFORMATION EasyNtat System LiteNet Nstwerk-0S PC/NOS Program WetWere 21 
Peer-to-peer resource sharing e e QO e e e ie) 
Dedicated server required oO 8) eo 0 O (Ss) e 
Links machines having different operating systems snd QO (i @) oO i) 1@) QO 
architecture 
Remote station access capability included 9 e e e Oo QO e 
{avatlable {requires 
later Remote 
this year) NetBIOS, 
$195) 
||. 
Hardware key required [é) ) G) fe) oO ce] e | 
Permits interns! bridging (@) e e Oo e e e | 
Max. no. of cards bridged NA 4 6 7 1 2 4 
Special format required on server's hard disk oO (e) 1) Oo (@) i) e 
Fault tolerance oO oO e ) 1?) oO e 
Type of CPU in dedicated server soid by vendor NA WA 80286 and NA NA NA 80286 and 
80386 80386 | 
| SERVERSOFTWARE = =——sid SOFTWARE 
No. of disks 1 1 13 3 4 3 35 
Memory used by server software 128K 256K 640K 144K 184K 228K 304K | 
_ Supports disk caching = —_— (2) «@ ® (9) e e e 
WORKSTATION SOFTWARE 
Network software loaded in CONFIG.SYS Oo e iQ) e e ° oO 
Networking software loaded from DOS command line e e e e e 9) e 
Minimum RAM required 256K 256K SSK 58K 63K 50K 640K 
ADMINISTRATION 
NETWORK ADMINISTRATION 
Keeps historical error/status log e t e 5) Oo e e 
Keeps accounting information by user or resource J e e € re) QO e 
Suspends network functions e e e e e e 
so gl alla a 3) e e e e e 9 
Tunn 
_Reports number of bad packets ¢ 0 e e iS) e. e 
Reports network errors e al e e e ® ® 
Monitors open files e (a e e ® 
Shows names of users fogged on i@) eo e e | [ . 
Access to network resources can ba determined by oO Oo e ie) e (@) e 
membership ins group 
Passwords can be associated with network resource e e e e oO e e 
_ hemes — me = = 
Access can be granted via level ) e e e e € e 
Access can be controlled by time and date ) e e e e e e 











USER FEATURES 













Store-and-forward mail system 9) @ oO e e ©) e 
Can attach binary files to messages oO ‘ f o ra Q e 
Allows “rude” ing O e e e e ® O 
Handles print spooling e e e e e e e 


User can modify print queue 





1" —Indicates Editor's Choice @—Yes .—No “Prices are omitted because of the complexity of LAN pricing options. 
N/A—Not applicable’ product does not have this feature Server requires 2 + Remote Server ($495), and each networked PC requires 3 + Remote PC ($295) 
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help improve survivability. So-called 
fault-tolerant operating systems mirror the 
operation of a disk drive or even an entire 
server on a duplicate resource. If the first 
drive or server fails, the mirror image takes 
over. Novell’s comprehensive system 
fault tolerant (SFT) packages provide a 
wide variety of options and seamless take- 
over by the mirror image resource. Univa- 
tion’s LifeNet software offers a different 
server recovery scheme; it uses a tape log 
of significant transactions for any needed 
reconstruction of the data files. 

@ Server-based applications. In the 
typical PC-based network, application 
programs run on the workstations, and the 
servers run special programs dealing only 
with security and resource sharing. This 
arrangement is usually efficient, but some- 
times performing certain disk-intensive 
tasks on the network file server is more ef- 
ficient; these tasks include indexing a data- 
base or compiling program source code. 
Some modern operating systems, like 
NetWare, Version 2.1, and Univation’s 
LifeNet, can run appropriate application 
tasks on the server. The software to use 
these capabilities is just emerging, but it 
could bring more efficient (and more com- 
plex) operation to installations using disk- 
intensive applications. 

@ Server software memory. The 
amount of RAM used by the server soft- 
ware is important if you try to use PCs as 
both workstations and servers in peer-to- 
peer networks. It’s less critical in networks 
with dedicated servers, but even then you 
should know whether you need less than 
40K RAM (as with Artisoft’s LANtastic) 
or 2MB of RAM (as with VINES, Version 
2.10) to run the operating system. 

@ Disk caching. Disk caching attempts 
to improve performance by storing fre- 
quently requested data in RAM. With the 
exception of CBIS’s Network-OS and 
EasyNet Systems’ EasyNer, all the operat- 
ing systems we review here support disk 
caching. (See Connectivity Clinic in this 
issue for information on the effectiveness 
of this feature.) 

@ Workstation memory. Some network 
operating systems, like PC LAN, use more 
than 100K RAM on cach workstation for 
the redirection software. Some, like 
IONET and LANtastic, require much less 
RAM. Others, like VINES and 3+Share, 
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can hide their workstation programs in 
special blocks of memory provided in op- 
tional cards. The importance of losing 
memory in the workstations relates to the 
kinds of programs you use. Some people 
might demand access to everything DOS 
allows, while others might never miss a 
few hundred kilobytes of RAM. The op- 
tion of hiding most of the networking code 
in RAM away from that used by DOS 
could be important. 

gw CONFIG.SYS program loading 
and/or command-line loading. Some 
network operating systems load driver 
modules through the CONFIG.SYS pro- 
gram when the computer is booted. Those 
modules always take up RAM. even when 
the network is not in use. Other systems 
load everything from the command line, 
sono RAM is used when the operating sys- 
tem software is not loaded. And other sys- 
tems, like CBIS’s Network/OS and West- 
ern Digital's ViaNer, Networking 
Operating System, for example, can load 
from either the CONFIG.SYS or the DOS 
command line. PC LAN, on the other 
hand, loads from the AUTO.EXEC file. 

w@ Network administration. Every suc- 
cessful network has someone who official- 
ly or unofficially becomes the system ad- 
ministrator. What kinds of tools does the 
system administrator have to see in order 
to control who is using the network and 
what the workload is? Reporting system 
usage by user is standard in minicomputer 
systems, but rare in LAN operating sys- 
tems. Yet on a LAN with many stations, 
knowing who causes the heaviest work- 
load can be important. 

@ Diagnostic utilities. Some network op- 
erating systems give the network supervi- 
sor certain utilities to find problems and to 
configure the server for optimum opera- 
tion. These utilities include reports of bad 
packets and network errors, along with 
tools for the operation of disk cache pro- 
grams. Corvus Systems’ Omninet 
PCINOS and EasyNet Systems’ EasyNer, 
for example, report network errors but do 
not report bad packets. 

w@ Security. Security is usually provided 
through the use of passwords. The best 
systems have different levels of access giv- 
ing users various privileges (including 
read, write, modify, create, and erase). 
Another form of security is the ability to 














provide password protection to facilities 
such as a disk drive, subdirectories, or 
even files. With the exception of Omninet 
PC/NOS, all the systems we review here 
offer the ability to link passwords with net- 
work resources. 

@ Electronic mail. A good electronic 
mail system alone might justify your in- 
vestment in a LAN. It should store and for- 
ward messages, allow for direct replies 
and forwarding, and give the status of mes- 
sages. Quite a few systems we review here 
lack a store-and-forward mail system, in- 
cluding VINES, EasyNet, PC LAN, TOPS, 
LifeNet, and ViaNet; 3Com 3+Share has 
an optional e-mail system. 

mw Rude messaging. Networking soft- 
ware should have the ability to exchange 
short ‘rude’ messages that pop up on the 
bottom of the screen. Such messages are 
valuable for coordinating network opera- 
tions such as printer sharing or server 
maintenance. But the rude messages 
should not become a permanent part of any 
lines they overwrite on the screen. Ea- 
syNet, NetWare, and ViaNet lack a rude- 
messaging capability. 

@ Print spooling. When several LAN 
stations use a printer attached to a central 
server, the print jobs are saved in a special 
file called a spool. (Every system we re- 
viewed, except for EasyNer, offers print 
spooling.) The print jobs then queue for 
printer access. Users should have a way to 
see the status of their jobs in the queue and 
to kill jobs sent there by mistake. The net- 
work administrator should be able to 
change the priorities of print jobs in the 
queue and assign specific priorities to cer- 
tain users. 


THE FUTURE Interoperability is the 
key trend for the future of PC-based net- 
works and their operating system soft- 
ware. Computers running under Apple’s 
Finder, Xenix, UNIX, OS/2, DOS, and 
other operating systems such as DEC’s 
VMS will all interact as peers on the net- 
work. 

The differences between minicomput- 
ers and LAN servers will continue to 
erode. Machines based on 80386 and 
68020 processors will hanelle both jobs at 
the same time. AT&T and DEC have tak- 
en the lead in this area, and now it seems 
that practically every minicomputer manu- 








facturer is offering ‘‘DOS support’* that 
makes the mini a server. At the same time, 
companies like Novell and Univation are 
hosting parts of application programs on 
the network server to improve perfor- 
mance and reduce network overhead. 
Another clear trend is improvement in 
the tools provided to the LAN manager in 
new operating systems. Many companies 
are offering improved reporting and ways 
to manage security, costs, administration, 
and operational control of networks. Mi- 
crosoft is working with 3Com in preparing 
a new OS/2-based network operating sys- 
tem called LANManager. They are provid- 
ing many performance features, but they 
are also critically interested in giving man- 
agers access to operational cost, perfor- 


e 
Essentially, the future of 
networking is greater coopera- 
tion among computers. Multiple 
solutions will be available to 
handle every task, but no one so- 
lution will suit every require- 


ment. 
e 


mance, and maintenance information. No- 
vell has provided a rich menu of statistical 
features and management tools in SFT 
NetWare 2.1, and Banyan has done the 
same in Version 3.0 of VINES. 

OS/2 will have little direct impact but 
Significant indirect impact. Remember, 
OS/2 is a multitasking but single-user— 
not multiuser—operating system, and net- 
work designers must add multiuser fea- 
tures to OS/2. Companies marketing pro- | 
grams that don’t use DOS on their servers 
will want their servers to host some OS/2 
applications, and a number of techniques 
are available to do so. The long-term im- 
pact of 08/2 (in LOPY an) 190) will most 
likely be the improved quality of applica- 
tion programs hosted under multiuser sys- 
tems such as UNIX. This improvement 
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© 4.77, 6, 8, 16MHz Software- 
Selectable Speed 

© 80386 Processor 

* Landmark Speed Rating 
of 20MHz 

¢ Rates 17.6 on Norton's SI 
Benchmark Test 4.0 

* 1MB RAM (expandable 
to4MB) 

© 5060, 5151, or 101-Key 
Enhanced Keyboard 

(Your Choice) 
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© One-Year Limited 
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* Seven Expension 
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w/Battery Backup 
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© 200-Wett Power Supply 


© 1.2MB Floppy Drive 
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© 1.2MB Floppy Drive 


Includes separate 
numeric and 
cursor pads ... 


eaecn 


Enlerged Enter 
and Shift keys 
for easy 
Operetion .... 


1Ni-Kayv 


101-key enhenced 
keyboard with 
twelve function 


CompuAdd — the 

third fastest-growing private 
Company in America 
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December 1987 


© 200-Watt Power Supply c ae 
. 16, 1987 


Standard Tirhac 
8 c ITDos 


© 5060, 5151, or 
101-Key Enhanced 
Keyboard 
(your choice) 

* One-Year Limited 
Warranty 


* Eight Expension 
Slots 

© 8088 Processor 

© 360KB Diskette 
Drive With 
Controller 


- Fi alae 
irbo/t0 


© 4.77MHz-10MHz 
Processing Speed 
° 640KB RAM 


Turbo/8 


© 4.77MHz-BMHz 
Processing Speed : 
*256KBRAM. . .© 
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~ STARTER KITS 


You Need To Begin Serious Computing Immediately! 


Professional Starter Kit $1395 


Computer-286/10 system with 80286 processor (with switch- 
selectabla 6MHZ/10MHz processing speeds), 512KB RAM (expan- 
dable to 1MB on motherboard), 8 expansion slots, 200-watt power 
supply, 1.2MB floppy drive, anhenced 101-key keyboard, dual 
floppy/hard drive controller, clock/calendar with battary backup, 
systam reset button. 


Monographics Video-High-resolution (750 pixels x 350 lines) 
amber monochrome monitor with 12" screen, monochrome graphics 
card with parallel port. 

Hard Drive- 20MB hard drive. 


40MB Hard Drive Option- Upgrade your 20MB hard drive toa 
40MB, lully installed for only $125 above the base price. 
Printer-Epson® LX-800 with draft (150-180CPS) or near letter 
quality printing, multiple typestyles, Epson charactar graphics set, 
dot graphics capability. 

Software-Professional Zen Software, a totally integrated soft- 
ware peckage: ZenWord™, ZenCalc™ end ZenLink™. MS-DOS® 
operating system, GW BASIC® programming lenguage, end 

PC FullBak backup utilities also are included. 
Accessories-200 sheets continuous form paper, printer cable, 
and 10 double-sided, high-density diank diskettes. 


Professional Starter Kit EGA 
Industry-standard 14" tube size EGA monitor (13"' screen), 
EGA card, and W/O card with serial and parallel ports. 


Only 


Ps/2¢ Products 


4... 


Orchid RamQuest 50/60™ 2MB of 
EMS memory, Lotus/intel/Microsoft 


compatibie . . tort: $729 

Everex Evercom tf 24™ 2400 baud internal 
with BitCom software, includes 

auto-answer and auto-voice switchover $1 90 

Taxan TOM-5™ External Floppy Drive allows 

PS/2 models to read 5.25” diskettes, 

360KB formal compatiility........ $299 


Office 


Facsimile _, 


Sharp FO-150 high speed, 8 


= eee 
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contrac, but prone. $1049 
Sharp FO-210 feat 


Career Starter Kit 


Computer-i8M?® -compatibie Standard Turbo/10 computar with 
8088 procassor, keyboard-selectabla 4.77MHz or 10MHz processing 
speeds, 640KB RAM, half-height 360KB floppy drive, floppy drive 
controller, 150-watt power supply, 5060-style keyboard end system 
reset button. 


Monographics Video-High-resolution (750 pixals x 350 lines) 
amber monochrome moniter with 12" screen, monochrome 
graphics card with parallal port. 


20MB Hard Drive Option- Add the storage power of e 20MB 
hard drive to your Career Startar Kit. Fully installed for only $269 
above tha bese price. Option includes PC Fullbak backup softwara. 


Printer-Star Micronics NX-1000™ provides software compatibility, 
plus 120cps draft and 30cps near letter quality printing, multiple type 
styles, nine-pin print head, Epson LX-800 and IBM Proprinter II® 
amulation, dot graphics capability, and tractor/friction paper feed. 
Software-Professional Zen Software, ¢ totally integrated soft- 
were packaga: ZenWord, ZenCalc and ZenLink. MS-DOS 
operating system, end GW BASIC progremming languege elso ere 
Included. 

Accessories-200 sheets continuous form paper, printar cabla, 
wid Mi toubleeided, double-venelty blank. dickwties 


Career Starter Kit EGA 
Industry-standard 14” tube size EGA monitor (13"' screen), 
€GA card, and /O card with serial and parallei ports. 


] © Muttiple tapes for unlimited backups 
© Allows unattended backups 


40MB Internal (ems per minun) $389 
] GOMB External (sma por minus) $849 
60MB Internal (5mB per minute) $757 


360KB for PCs/XTs (black) 
360KB for ATs (gray) 

720KB, 35” for ATs (gray) 
1.44MB, 35” for ATs (gray) 


ORDER TOLL FREE: 


800-666-1872 


Inside USA 
Customer Service FAX: 
800-999-9901 512-250-5760 
Telex: 763543 Outside USA: 
COMPUADD AUS 512-258-55 


12303-G Technology Blvd Austin, Tk. 78727 








MonographicaCa 

Text Mode 80 Cheracters x 
} 25 Rows, Graphics Mode 

720 Pixels x 348 Lines, 

Parallel Port . 


Coior Card 
wiParallel Port 


400% Faster Then EGA 
Up to 800x600 Resolution 
Supports Existing Graphics 
Modes. Digital and 1$9 f 
Analog ee a] 


PC/XT® Muitifuction Card 
384KB RAM, Parallel 

} Port, Clock/Caiender 

Game Port Seriel Port 

and Software for 1 

PCs or Conipaatines $i 


Parallel Printer Cables 
6'(DB25M to C36M) . 
10° (DB25M to C36M) . . 
for Tandy 1000 c 
AT Sariai Cabies 

6' (DB9F to DB25M).. . 
10° (DB9F to DB25M).. . 
XT Seriai Cabies 

6' (DB25F toDB25M) . 
10° (DB25F to DB25M) . . 


$8.95 
. $11.95 

$8.9) 

$7.95 
. $10.95 


.. $7.95 
. $10.95 


Ssmsung 

12"' Flet Screen 
With Tilt & 
Swivel Base . 


ay 


fA Vie ideo 





EGA Csrd 

640 Pixels x 350 Lines, 
256KB Displey 

RAM 


$149 


EGA Monitor 
14” Tube, High 
Resolution 





Monographics 
Card and Monitor . 


Coior Monitor 
CGA Monitor .. 


Color Card 
and Monitor 


AT® Multifunction Card 

Up to 15MB RAM 

Expansion, Senal & 

Parallel Port for ATs e749 
_ | and Compatibles w/0K D 13 3 


s ¢ Cabl 
Full Pin Cables 
6' (DB25M to DB25F) . 


$7.95 
10’ (DB25M to DB25F) . ; 


IS 6'(DB25MtoDB25M) . 


10° (DB25M to DB25M) 
Cantronica® Cabiea 
6’ (C36M to C36F) .. 
10’ (C36M to C36F) . 
6' (C36M to C36M).. 
10° (C36M to C36M) . 


EGA Combo 


EGA, Color, end 

Monogrephics 

Standards, eben” a 9 " 
Resolution... .. $2 2AQ 


Ultimate Combo NECMatt cart $869 | 


1200 Baud Intelligent... $6 


1200 Baud Everex ..... $99 


2400 Baud Intelligen $139 


MEM-576 widK 
EMS PC wi0K . 
EMS AT widK 


iske tte Storage 


Ss i File Boxes 

For 50, without lock... 
For 100, with lock 

For 120, with lock 

3.5"' File Boxes 

For 40, without lock $4.49 
For 80, with lock $6.49 
§,25'' Caaaa 

For 10. $2 
Foré $1.25 


$4.99 
. $6.49 
$7.49 


EGA Card 
end Monitor 


NEC Multisync i1° 


1200 Baud Intelligent. .$89 
2400 Baud Intelligent $159 
2400 Baud Everex... . $239 


AT I 

Sect & Paralle! Port. . 
PC VO 

Aiso Hes Clock/ 
Calender & Geme Port 


.$59 
$65 


Blank Diskettes 


5.25" Diskettaa 7 
Verbatim® 360KB DS/OD. $10 
Maxell® 360KB 0S/D0 ..- 


Verbetim 1.2MB DS/HD . 
Maxell 1.2MBODS/HD ... 
3.5'’ Diakettea 
Sony® 14MBDS/HD . 

All diskettes come 10 to e| box. 





* Cablas 
* Mounting Hardware 
—— © Western Digital® Controllar 


With Evary © Completa Illustrated Installation 
Hard Drive Manual 
© One-Yaar Limited Warranty or FlashCard riot 


* Linaar Voica Coil Closed Loop Servo System Purchased! 
Whitney Technology and Sliders $49 Value : 
* Fail-Safa Automatic Actuetor Lock fs 7: Ean 
* Low 14-Watt Standby Power in waa id 

1 4 $! . Files 

« Menu-Driven 
or Use From 
00S 


PEFULLBRK” 
MECTI AVE PAT. * 61ms Average Access 
WESTLAKE DATA Tima g 
| K ‘ mr © Illustrated Instruction 





(28ms, RLL Controller) . . $ 


Manual 
For Your. Controlier and Cablas 5 
PC/XT or = * One-Yaar Limited Warranty @7% 
Compatibie * PC FullBak Backup 
Software 


. ogc aE Panasonic 10911 80 columns 
Editor’s Cholce  * Wastarn Digital © 3%" Hard p 
PC Magazine Vol 6-3 Controllar Disk AST SixPak Premium™ 384KB NL Oratt, — 


* One-Yaar Limited  * Can Boot From RAM, Serial, Parallel on 
Werranty FlashCard Port, Clock/Calendar. . . 
* Installs in Minutes © Shock Mounted AST Advantage™ 


at een Cna46 128KB RAM, Senal. Epson FX-286e 132 columns, 
(MiniScribe, 65ms) Parallal Port Baal Se draft, 48cps ae 
(MiniScribe, 65ms) AST Rampage® Epson LQ-1050™ 132 columns, 
256KB RAM for the 264cps draft, 88cps : 
(Seagate, 28ms) LO 


Ve 








© Keeps 8088 in System 
* Processor Selectable to 
Ensure 100% Compatibility 
* Optional 80287 
Math Coprocessor 





CALL TOLL FREE: 


800-666-1872 


Aca 2 et oer fo sipging ari hendling (mininum, $2) All rtum fee rust be accompanied by a Fleury Auhoruaon. number Inside USA 
call our ee mp pected) ei  Sreanee ee pein sree &% sales tax. Canadian residents Pisses uty bax Customer Service: FAX: 
fom tel aus or freight All prices are sudject to change without notios. 800-999-9901 512-250-5760 


¢ FREE 30-day, money-back guarantee 


Telex: 763543 Outside USA: 
COMPUADD AUS §12-258-5575 














f WordPerfect, the Rarberos one award processing 

| choice, offers you a powerful word processor 

| with alll the conveniences, including automatic 
format, spiit-screen 

» edit, five-field sort, 
mail merge, macro 
capabilities, 
100,000-word dic- 


technology offers 
increased power 
and speed in the 
hottest spread- 
sheet on the | 
market. Save time | 


using spreadsheet shortcuts to alter 
rowicolumn length, paging, or create 
Quality graphs. The intelligent Recaic 


tionary, thesaurus, 
speliing checker, 
and oniine tutorial. 


Flight Simulator’s challenging 
realism and graphics make it the 
aerial simulation standard! Perfect 
your landings at Chicago's Meigs 
Field, then fly cross-country to Los 
Angeles, New York, or other cities 
using radio navigation aids and 
visual landmarks. (Scenery disks for 
several U.S. regions are also 
available.) When you're ready, try 
instrument landing approaches in 
bad weather, or pit your skills against 


It easily converts 

your files from 

WordStar, 

MultiMate, and 
other popuiar software packages for maximum 
compatibility. This winner of PC Magazine 
Editor's Choice (February 29, 1988) for word 
processors is sure to be a welcome addition to 
| your writing environment. 


enemy fighters using the World War | 
Ace option. 


laminae 
limi 


function saves you even more time by 
recalculating only those elements that 
have changed. The SQZi feature saves 
memory by automatically compacting/ 
expanding your spreadsheets up to 
95%. Best of ali, there are no tough 
commands to learn — Quatttro uses 
easy-to-learn 1-2-3° macros! It supports 


expanded memory specifications and 
EGA, CGA, and VGA adapters to get the 


10 | 





Scenery Disk for 
Flight Simulator and Jet... . $1 
Quest $28 


--+.e... 9110 |) MeacerhMabom............525 | Spaceluest.............528 Surpass................9 


soecccees ss OVS | OPACSUUCSH............5428 sympnony(4s )......... 
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will, in tum, increase the challenge of mul- 
tiuser systems to server-based LANs in 
typical workgroup applications. 

Tomorrow’s “enterprise LAN” (a net- 
work serving an entire business group, or- 
ganization, or enterprise) will have many 
servers running different operating sys- 
tems. Smaller networks will make more 
flexible use of powerful 80386-based ma- 
chines. 

Essentially, the future of networking is 
greater cooperation among computers. 
Specialized machines will perform specif- 
ic /O-intensive tasks, and powerful ma- 
chines will split their resources in many 
ways. Multiple solutions will be available 
to handle every task but, as is true today, 
noone solution will be perfect for every re- 
quirement.—Frank J. Derfler, Jr. 


EasyNet 

The EasyNet peer-to-peer local area net- 
work is a product of EasyNet Systems of 
Ontario, Canada. A combined hard- 
ware/software system that sells for about 
$397 per node (for a ten-node system), Ea- 
syNet won’t mn with the network products 
of any other vendor. 

EasyNet sells its product on price and 
simplicity. Curiously, it supplies the best 
system-analysis and memory-mapping 
utilities we’ve seen from any company. 
But unfortunately, we had significant 
problems with the system software that 
precluded us from running our benchmark 
tests. 

The EasyNet hardware uses simple 
telephone wire and RJ-I1 jacks for inter- 
connection. Telephone-type tap boxes al- 
low a neat system installation with physi- 
cal flexibility. 


ATTRACTIVE UTILITIES We wish 
EasyNet Systems would market the utili- 
ties, which come as individual programs 
on the installation disk, separately from the 
software. The Memory utility features 
| over a dozen options, including displaying 
| the memory locations used by different 
; types of programs loaded in RAM, the 
| software interrupts they call. and links 
among application files and data files. The 
Tasks utility shows the stack activity of 
programs, I/O activity, and data transfer 
locations. While the utilities are useful for 










programmers and system integrators, 
they’re certainly not of any value to Ea- 
syNet’s typical users. 


SLOW AND FRAGILE = We worked with 
EasyNet Systems for several months, dur- 
ing which time the software was obviously 
in a state of flux. We had problems instali- 
ing versions earlier than 1.5]. And al- 
though Version 1.51 installed easily, it 
worked slowly and with frequent failures, 
despite frequent consultation with the tech- 
nical support staff. When we followed the 
hunch of one of the technicians and re- 
moved the ROM (not needed in Version 
1.51) from the networking card, perfor- 
mance improved. But even then, the sys- 
tem was slow. 

Worse, the networking software is frag- 
ile. Performing any of several network 
management actions on the server while it 
was under load caused the system to fail. 
We don’t present completed benchmark 
tests for this system because of repeated 
failures under heavy load. 


We'll continue to work with EasyNet _ 


Systems to review its product, but at this 
time you'd be well advised to try one of the 
faster, more-reliable altematives available 
at a reasonable price. 

—Frank J. Derfler, Jr. 
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EasyNet 

EasyNet Systems Inc 
4283 Village Centre Ct. 
Mississauga, Ontano, 
Canada LAZ 182 

(416) 273-6410 

List Price: FasyNer 116, 
$795 per kil (lwo inler- 
face boards, Iwo RJ-€t cables, and two Iwist- 
ed-pair cables). 

Requires: For workstation: 256K RAM, one 
floppy disk dnve, DOS 3.1 of later. For serv- 
er: HP 3000 minicomputer with MPE 4 or 
later and hard disk 

In Short: A combined hardware/software 
system, EasyNet offers exceptional system- 
analysts and memory-mapping utilities, Its 
crippling speed, however, plus its tendency 
to fail under heavy workloads during testing 
currently render it an inadvisable choice. Not 


copy protected. 
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LANtastic Network 
Operating System 

A company that names its network operat- 
ing system LANtastic presumes a lot, but 
Artisoft’s DOS-based system lives up to its 
name. LANtastic Network Operating Sys- 
tem, Version 2.0, supplies the basics plus 
several features unique to DOS-based op- 
erating systems, including the ability to 
use up to four interface cards in a single 
machine. Costing about $200 per node 
based on a ten-node system, it’s relatively 
inexpensive. 

Like PC Local Area Network Program, 
ViaNet, and versions of Tapestry, LANtas- 
tic uses NetBIOS to interface with network 
interface cards. Artisoft markets the net- 
work hardware on which we tested LAN- 
tastic, but with the right version of Net- 
BIOS, the software should run on any 
vendor's interface cards. 

LANtastic is not derived from MS-Ner, 
but it allows any station(s) on the network 
to assume the server role (as do almost all 
network operating systems based on MS- 
DOS). So any station can make drives or 
printers available to other stations. 


| LOW IMPACT ON RAM LANrastic is 
| small, secure, reliable, economical, and 


flexible. It makes the smallest impact on 
workstation RAM of any of the products 
we tested. The combination of NetBIOS 
and redirector software running on a LAN- 
tastic node takes about 13K RAM. (The 
LANtastic network interface cards load 
NetBIOS in their own memory, so other 
NetBIOS implementations require more 
RAM.) When you add the server software 
and implement printer spooling, the RAM 
requirement for the network is still only 
about 40K. 

Admittedly, you do lose some process- 
ing speed when you use a machine as both 
a LAMastic server and a workstation, but 
in comparison with competing operating 
systems, you lose little RAM. As a result, 
peer-to-peer networking becomes much 
more practical. 

LANtastic also offers some forms of se- 
curity contrcl that we haven't seen else- 
where. The list of access privileges you 
can assign to individual users includes 
read, write, create file, delete file, create 
directory, and execute. The ‘‘execute’’ 
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hese benchmark tests clearly show 

the speed differencas between peer- 
to-peer shared networking software end 
software using dedicated servers. Every 
system that uses a dedicated server is 
faster than systems in which you can also 
use the server as a workstation. On the 
other hand, the systems that offer peer-to- 
peer resource sharing ere more flexible 
and economical since they don’t require 
the expense of a dedicated machine. 
Results are not given for EasyNe? es it 
was uneble to perform these benchmark 
tests. 


DEDICATED SERVER SYSTEMS While 
Advanced NetWare/286 flatly beet out 
Univation’s LifeNez? in the last testing go- 
around (“Making Cennections: Univation's 
LifeNet,” PC Magazine, February 16, 
1988) this time it was LifeNe?, Version 
2.5, that edged out Novell’s SFT NetWare 
2.1 for peak performance honors. Keep in 
mind, however, that NetWare was running 
on a plain-venille 8-MHz IBM PC AT (with 
extended memory) while LifeNet was 
Sailing on its own high-speed 386 
platform. 

{tis interesting to note that when there 
is no load on the network, every dedi- 
cated server system will give you perform- 
ance that is equal to or better than the 
performance of an 8-MHz standelone IBM 
PC AT operating from its own intemal 
hard disk. As soon as you rev up the 
network and start queuing up requests for 
hard disk activity, however, performance 
slows. 


PEER-TO-PEER LANS When we tested 
peer-to-peer resource shering networks, 
we did not run any applications on the 
workstation acting as the server. When 
you do use the server station to run local 
applications simultaneously, you can't 
predict the effect on network throughput. 
The reason is that the speed degradation 
of both the local applications and the 
network services results from a complex 
interaction between the number end 
timing of interrupts and the amount of disk 
access required by both functions. 

To interpret the results of the bench- 
mark tests presented here, pay close at- 
tention to the reported results when four 
Stations (in addition to the station running 
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Benchmark Tests: LAN Operating Systems 


the timed test) load the network. This gives 
you some indicetion of haw well the software 
handles contention for disk access. 

Of the peer-to-peer resource sharing 
LANs, Western Digital’s ViaNet Networking 
Operating System was far and away the 
fastest. The interface drivers provided by 
SoftNet Communication for the system's 
KAL1000 network interfaca cards are what 
helped speed the bits elong. 

The results of these benchmerk tests 
should clear up some misconceptions about 
the rated throughput of network Interface 
cards. They show that It is the networking 
software, not the rated throughput of the 
interface cards, that determines actual 
network speed. For instance, our tests give 
a respectable speed rating to TOPS, which 
runs on the TOPS FlashCard interface card 
over Apple's AppleTalk wiring plen, even 
though these media are rated at a slow 760 
kilobits per second. IBM's PC Local Area 
Network Program, again running on so- 
called slow twisted-pair wiring, performed 
well under both heavy load and no load. 

And even when a network tums out to be 
incredibly swift, remember thet speed is just 
one factor you should consider when 
selecting a LAN operating system. For many 
applications, such factors as dealer support, 
training, end compatibility with other applica- 
tions will be more important than through- 
put. 


The PC Labs LAN benchmark tests are written in C 
and are independent of commercial software We ran the 
tests on 6 test-bed of four 8-MHz '@M PC ATs. For our 
test-bed to better simutale the conditions on a medium: 
ize Network of 20 or more workstations, we have 
designed these loading lests so that a single station rep- 
resents five to fen times the oad of a user performing en 
interactve task (for example, updating records) on a 
network 


The Network Speed Under Load and the Hard Disk 
Accesa Load benchmark lests measure the ime needed 
to perform a siandardized task on the network. While the 
actual work loads used for these two tests (described 
below) are different, we used the same procedure for 
both To obtain Ine elapsed bmes shown here, we ran a 
benchmark progrem a create, a 
sequential read, a sequential writa, a random read, and a 
tandom wnite of 6 large file The record sizes used In 
these actvites systematically rotate between 16K, 4K, 
end $12 bytes The numbers shown ara the total time 
necessary for all of these operations. Wa ran the test on 
all our ATs to toad the network while timing just one of 
them Wa then reduced the number of workstations one 
at a time to show the effect of loading on the network. 


The Network Speed Under Load test puts a heavy 
toad on the network interface (cards, media, and so forth) 
while placing a minimal load on the hard disk by having 
aach station continuously read and write its own 1-byie 
data file, changing the data each bme. For systema with 
disk caching, the toad on the hard disk is even smalier, 
since cached aystema typically perform a disk write but 
da not require 6 physical disk read. 


The Hard Disk Accees Load test heavily loads the 
hard disk and disk-caching system, To do this, each 
atation randomly accesses its own 100K data file using 
1K records. Oata written to the file is changed each time. 
The rendom reads typically access data outside the 
cache, which lorces & disk read, as does any write. 


The Oatabase Load test exercises the system'a 
fecord-locking support and the way it handles 6 number 
of random simultaneous accesses to @ common file This 
test bmes how last each loading station accesses a 
common database consisting of an index and a data file. 
Half the accesses are simple searches of the index file 
and an accompanying access to a record in the data lite, 
One quarter of the accesses perform the same operation 
but also lock the data record end update its contents. The 
remaining accesses update the index hie and @ data 
record The index file is locked during every update and 
the DOS 3 1 RLOCK statement prevents simultaneous 
index file updates. 
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Network Speed Under Load 


Performance Times we %, 
(Times given in seconds) $< 
Provides peer-to-peer resource sharing 
Zero One Two Three Four 
Software Server Intertace card stations Statlons ststions stations 









station 








Network-OS -MHz IBM PC. ; 836 1,796 2,952 4,140 5,070 
LANtastic LANtastic Network Adapter Card = 1,103 i i 3,876 4,464 
Omninet PC/NOS —8-MHz IBM PC AT Corvus Omninet Transporter 1,766 ‘ F 2,178 3,432 
1ONET 8-MHz IBM PC AT 10NET Adapter Card 1,109 F 5 2,059 2,407 
Tapesty | —-8-MHz IBMPC AT Ethernet Plus Adapter 725 011 4 1,802 2,224 
PC LAN 8-MHz IBM PC AT IBM PC LAN Baseband Adapters 851 d F 1,236 1,952 
TOPS 8-MHz IBM PC AT TOPS FlashCard 1,137 ; ‘i 1,354 1,577 
_ViaNet___8MHZzIBMPCAT __SoftNet KAL1000/ViaNet_— 845932 1,086 1.239 1,361_ 
Requires dedicated server 
VINES ——s Banyan OTS DeskTop Server —_ EtherLink — 812 §=1,067, 1,225 = 1,320 
3+Share 3+ Server Model 38/400 EtherLink 342 354 388 
LifeNet Univation LiteServer 386 Univation Ethernet 223 238 256 291 340 
SFT NetWare 2.1 8-MHz IBM PC AT EtherLink 287 296 303 313 333 
(continues) 
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The most affordable way 


to build a skyscraper. 





MultiSync Plus 
For superior business 
graphics, desktop 


publishing and CAD. 





Or construct a bridge. Or design a circuit. Or even create a pie 
chart. With the MultiSync® Plus, high resolution graphics are well 
within reach. When used with the graphics board that was 
designed for it—the MVA 1024 from NEC-—it may well be the ulti- 


mate value for all your CAD and business graphics applications. 





MultiSyne Plus has a 15" diagonal flattened CRT and a 
tilt-swivel base to make you more comfortable. It works with 
boards for a variety of systems, from PC/XT/AT/386 (or 100% 
compatibles) to MAC II and PS/2. It automatically adjusts its 
scanning frequency from EGA to VGA, and on up to even higher 
standards with our MVA 1024 in AT/386 based systems. 

Whether your plans are as big as a skyscraper or as small as a 
memory chip, MultiSync Plus makes the world of high resolution 
graphics more accessible. For literature or a dealer call 


Pal OC AT AT one PSI7 wee soctpred Hredemashy af tne inteenaions) Burners Vartnwe Conporetion 


1-800-447-4700. For technical details call NEC Home Electronics 


‘Appts and Mac © are req-siored (vedemarhs of Appia Computer te, 


(USA) Inc. 1-800-NEC-SOFT. 


© ese Hedemare ot SC Corporation 
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Computers and Communications 













® LAN OPERATING SYSTEMS 


A Benchmark Tests: LAN Operating Systems 
eS 


Hard Disk Access Load . 

2" 
Performance Times ra te, 
(Times given in seconds) $ 


Provides peer-to-peer resource sharing 











Software Server ___Interface card stations station stations stations stations 
Network-OS 8-MHz IBM PC AT EtherLink 406 1,127, 1,686 2,157 2,482 
LANtastic 8-MHz IBM PC AT LANtastic Network AdapterCard = 541 1,018 1.492 2,038 2,444 








Omninet PC/NOS _8-MHz IBM PC AT Corvus Omninet Transporter 826 1,016 1,402 1,752 2,129; 
AONET >) MHZ IBMPC AT . 7 P< 10NET Card So itges 





Te 8-MHz IBM PC AT Ethernet Plus Adapter 3350 02«1,105 1,371 1,857 2,105 





PC LAN 8-MHz IBM PC AT IBM PC LAN Baseband ers «385 735 $091,394 1,683 _ 
TOPS 8-MHz IBM PC AT TOPS FiashCard 636 1209 1446 1,919 2,643, 


q : ______ SoftNet KAL1000/ViaNet_ 388 
VINES Banyan DTS DeskTop Server EtherLink 218 504 721 960 1,331 
3+Share 3+ Server Model 38/400 EtherLink 
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Database Load 


Performance Times 
(Times grven in seconds} 


Provides peer-to-peer resource sharing 
















card atationa station stat 











_Network-Os “MHz IBA ; 406 147 1,297 AA, 57 
_LANtasti - 8-MHz IBM PC AT Network Adapter Card 54 930 1,036 1,142 1,282 
_Omninet PC/NOS — 8-MHz IBM PC AT Corvus Omninet Transporter 826 894 1,042 1,208 1,474 








“1ONET ___-._—8- MHz IBM PC. AT 1ONET Adapte 523 1,295 1,703 2121 2,402 | 











e Eth f er 376 1,678 1,798 2,001 
_IBMPC LAN Baseband Adapters 385 = 637, 839 902 1,040 

TOPS 8-MHz IBM PC AT TOPS FlashCard 636 648 801 1,068 1,146 
"ViaNet 8-MHzIBMPCAT SoftNet KAL1000/ViaNet (388 1,007 1.415 1,651,869 






Requires dedicated server 



























S —_s Banyan DTS DeskTop $ Or a a 
3+Share "3+ Server Model 35/400 ~ Etertink | Vie ie eee 
LifeNet Univation LiteServer 386 Univation Ethemet am 108 116 117 121 121 


“SFT NetWare 2.1 8-MHZIBMPCAT EtherLink TED a 1 ge ee 
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With IRMAremote, you can talk to your maintr 


Whether you're on the road in Why,Arizonaor you are. That means downloading files, electronic 
opening a remote branch office in Chicago Hlinois, — mail, data extraction and data entry— ing, in 
you and bial computer canbe ascloseto _ fact, that IRMA" offers. And that includes supporting 

er sinie 


rmation as the nearest telephone. all of the mainframe file transfer software from DCA 
Introducing IRMAremote™ from DCA* and IBM“ your company has invested so much in. 
IRMAremote offers reliable, inexpensive and What’ more, it doesn't matter what kind of 
accurate access to your mainframe no matter where _ protocol your network runs on. Right now, there are 
DCA wa regustered trademark and IRMA and IRMAremote are trademarks of Digital Communications Associates, Inc IBM 1s a registered trademark of Internation 








= a) ee) 
= - 





Pd 
from places once considered out of the question. 


IRMAremote products for both SNA and BSC. Soon, _ that your Data Communications Manager will really 
there'll be a third for X.25. Andifyouusemodems appreciate when you request an IRMAremote for 
with the Hayes"AutoSync feature,all you have to buy yourself or your office. 

is our IRMAremote software. Not only will a phone access your mainframe, it 





Perhaps most importantly, IRMAremote is made _ will also access all the information you need on our 
by DCA, the company that has set the standardin  IRMAremote products. Dial toll-free, ; 
reliable micro-to-mainframe communications. Afact 1-800-241-IRMA extension 518. ec! 


mss Machines Corporthion Hayes is a regystered trademark of Hayes Microcomputer Products inc © 1988 Digtal Conmmunications Associates, Inc All reghts reserved. 
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privilege is useful in situations in which us- 
ers should be able to use, but not copy, 
software. It helps prevent copies of pro- 
grams from walking out the door on floppy 
disks. 

Also, Artisoft advertises a $149 hard- 
ware encryption option using the Digital 
Encryption Standard (DES) protocols. 
DES is a public encryption system spon- 
sored by the U.S. Bureau of Standards and 
developed with the cooperation of the Na- 
tional Security Agency and the Depart- 
ment of Defense. DES encryption is 
“real”? encryption, as opposed to the bit 
shifting or inversion some programs per- 
form. Decryption occurs at each node, so 
gaining access to the cable does a potential 
snhooper no good. 

Another security and administration 
feature allows the system manager to spec- 
ify that users log certain kinds of activities 
to a disk file, using a time stamp. This 
troubleshooting and security tool enables 
you to use the log to reveal any attempts at 
unauthorized access or other kinds of 
abuse. 

Although LAMrastic lacks the kind of 
well-defined system for accounting for 
network use that Novell’s NetWare offers, 
it keeps track of the number of network re- 
quests, the number of bytes read and writ- 
ten, and the size of printed files. A network 
administrator can extract this information 
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LAN«aastic Network 
\ . Operating System, 
Version 2.0 


Artisoft Inc. 

3550N, Ist Ave. #330 

Tucson, AZ 85719 

(2) 293-6363 

List Price: LANtastic 
starter kit, (includes hardware and software 
for two stations), $399; network license for 3 
to (20 nodes, $295. 
Requires: 256K RAM in server and per 
node, DOS 3. | or later. 
In Short: A peer-to-peer operating system 
featuring small size, unique security and 
Managemen reporting, and the ability to use 
up to four mixed/matched network interface 
cards in a server. Low price and high capabil- 
ity. Not copy protected. 
GIRCLE 000 ON READER SERVICE CARD 
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to project resource requirements and to al- 
locate in-house costs for network use. 

A strong selling point for network oper- 
ating systems like Novell’s NetWare and 
Banyan’s VINES is their ability to host up 
to four different or identical network inter- 
face cards in the same server, allowing 
bridging within the server. You may wish 
to have several cards in a server to improve 
the reliability of a subnctwork, to allow the 
use of different media like fiber optics, or 
simply because you have cards someone 
already paid for that you want to use. 

The LAMastic server module, howev- 
er, is unique among peer-to-peer networks 
in that it lets you combine up to four net- 
work interface cards (each with its own 
manufacturer-provided NetBIOS) in a sin- 
gle node. This specification assumes the 
availability of well-behaved and complete 
implementations of NetBIOS from each 


board vendor, which is not always the | 


case. 


GOOD MENU SYSTEM While | have 
my reservations about using menus to link 
network resources, LANtastic does have a 
good menu system. Anyone using the 
menus to link resources still must know 
what server name to use and the network 
names of the resources, but at least the 
menu lists the network names once you en- 
ter the server name. Fortunately, the de- 
signers of LANrastic let you use NET USE 
in batch files (although with slightly differ- 
ent syntax than that used in MS-Net) to get 
the job done invisibly. 

LANrastic includes a simple but effec- 
tive electronic mail system and print spool- 
ing. If a program writes directly to INT 
17h and does not open or close the LPT 1 
device, then, to spool the print job, you 
must either terminate the program or press 
Ctrl-Alt-PrtSe (just as in PC LAN). 


BOTTOM LINE The LANrastic starter 
kit ($399) comes with all the hardware and 
software needed for two stations. A net- 
work installation license (for 3 to 120 
nodes) retails for $295. That means that a 
ten-node system, with all hardware and 
software and the provided 15-foot cables, 
costs $2,285, or $228 per station. 
Networking doesn’t get much more eco- 
nomical than that. 


In addition, the Artisoft designers dif- | 








ferentiated LANtastic from other DOS- 
based products in several useful ways— 
among them, adding unique security and 
management reporting features and the 
ability to combine up to four interface 
cards in one node. And the small size of 
the program modules will attract those 
who don’t want to add EMS to networked 
workstations acting as servers. 

The low price and high capability of 
LANtastic’s software, as well as its unique 
capabilities for DOS-based networking, 
make it a fine value. All things considered, 
LANaastic lives up to its name. 

—Frank J. Derfler, Jr. 


LifeNet 


LifeNet, a full-featured LAN system from 


| Univation, breaks new ground in the tech- 


nology of network operating systems. 
Selling for about $249 per node (based on 
a ten-node system), it combines the ad- 
vanced features of system fault tolerance 
with database service on a network. 

Our previous review of LifeNet (PC 
Magazine, February 16, 1988, page 223) 
showed slow benchmark test perfor- 
mance, but our tests of the new version of 
LifeNet (Version 2.5) found significantly 


| improved performance. In fact, it rivaled 


that of Novell’s SFT NetWare on an 8- 
MHz IBM PC AT and Banyan Systems’ 
VINES ona Banyan DTS DeskTop Server. 
When the folks from Univation loaded the 
newly released 386 LifeNer software, the 
performance of the system increased dra- 
matically. 

Univation offers LifeNer in versions 
that will work with hardware from other 
companies or with its own server and net- 
work interface hardware. We benchmark- 
tested the LifeNet system using Univa- 
tion’s hardware, including the Univation 
LifeServer 386 file server and the Univa- 
tion Ethernet network interface cards. 
LifeNet requires a dedicated server, and we 
recommend using Univation’s 80386- 
based server. 

LifeNet 386 with the Version 2.5 fea- 
tures is sold on a single disk, and the utili- 
ties take up extra space. The operating sys- 
tem is ready to run on a Univation server. 
The software uses the 386 processor in its 
protected mode. Even with a plain-vanilla 
Wester Digital disk drive controller in the 
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server, the benchmark test numbers flew 
by at a quick pace. 

In cither the 286 or the 386 version, 
Univation markets LifeNer as a ‘‘third- 
generation’’ network. They list the genera- 
tions of software as disk server, file server, 
and now database engine. 


DATABASE SERVICE Database serv- 
ers (or engines) process certain l/Q-inten- 
sive DBMS requests on the central file 
server. To implement this process, you 
must break the DBMS activities into two 
parts. The major part of the application 
runs on the workstation. A core module of 
the DBMS nuns on the database server, re- 
sponding to requests from the workstation 
application. 

The database server approach offers 
speed (fewer VO actions and file trans- 
fers), improved efficiency (since files and 
records are locked for a shorter duration of 
time), and reduced chances of corrupting 
data because of data transfers. The draw- 
back of the database server approach is its 
fequirement of a special version of the 
DBMS software. 

A version of the powerful DataFlex 
DBMS designed for LifeNe? is now avail- 
able. We saw a demonstration of a DBMS 
application using DataF lex that showed an 
improvement of better than 4-to-1 in per- 
formance using the DBMS server over 
typical LAN or local workstation opera- 
tion. 


SOFTWARE FLEXIBILITY Installing 
software on the workstations requires DOS 
2.0 or later. The menu-driven SETUP util- 
ity, which comes on a disk with each inter- 
face card, copies all the required system 
files and defines the DOS environment 
Statements for the workstation. 
Like NetWare and VINES, LifeNet al- 
lows several different network interface 
| boards to interoperate in the same file serv- 
er. Up to eight interface boards can reside 
in a server. Univation provides LifeNer 
drivers for network interface cards from 
Omninet, IBM (PC Network and Token- 
Ring), Sytek, and Standard Micro Sys- 
tems (ARCnet). 

Version 2.5 of LifeNet even allows any- 
one on the network to use LifeNer and No- 
véll Ne/Ware sérvers simulanéously on 
the same network. This means, for exam- 
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LifeNet, Version 2.5 

Univation 

638 Gibraltar Ct. 

Milpitas, CA 95035 

(408) 263-1200 

List Price: Entry-level 

version for six users, 

$695; Standard Life- 
Net/286 for up to 40 users, $2,395, Advanced 
LifeNet/386 for up to 100 users, $3,295. 
Products priced per server. LifeNer Accelera- 
tor software, $595, supports extended mem- 
ory at server. 
Requires: For workstation: 65K RAM, one 
floppy disk drive. For server: 410K RAM, 
extended extended memory supported up to 
8MB 
tn Short: A fast. sound network operating 
system that’s easy to install and use, LifeNer 
lacks the reporting and management tools of 
SFT NetWare, Vermon 2.1, and of Banyan’s | 
VINES. But it does come with some user util- 
ities and 1s less expensive than its competi- 
tors; a legitimate altemative to Novell's. 
Banyan’s, and 3Com’s systems. Not copy 
protected. 
CIRCLE 697 ON READER SERVICE CARD 





ple, that you can redirect the F: drive of 
your workstation to a NetWare server and 
the G: drive to a LifeNet server using a sin- 
gle network interface card in the worksta- 
tion. This type of flexibility is exceptional. 

The system comes bundled with on-line 
pop-up help, a phone messaging system, 
and a calendaring system. LifeNet pro- 
vides capabilities to remotely access the 
system through an RS-232C connection on 
the server. 

The on-line help is RAM-resident, but 
you can easily unload it to reclaim RAM 
space. Version 2.5’s help screens are easy 
to read, and the menu system is flexible 
and operates clearly. 


HANDY TOOLS The Tutorial Maker 
utility lets you create self-running tutorials 
for any application running under MS- 
DOS and LifeNet. It records and replays 
keystrokes and runs programs under its 
control. You can add comments to screens 
explaining what the users see. 

The RAM-resident Phone Message | 
system provides the basic mail system. A | 
user can send messages to any other user or 








to all users in the system. Each user is as- 
signed a unique two-letter logical code as a 
mailbox address. Incoming messages are 
automatically stored in each user's private 
mailbox. 

LifeNet offers an alternative to the tradi- 
tional pocket appointment book by provid- 
ing an electronic pop-up appointment sys- 
tem called LifeCal. This primitive system 
lacks the meeting-scheduling capabilities 
of IONET's calendar. 


MANAGEMENT AND SECURITY 
Logging into LifeNet as the system admin- 
istrator automatically brings up the System 
Manager Menu. This menu offers the abil- 
ity to update the central system, cre- 
ate/modify each user's startup file, check 
network and file status, create/delete us- 
ers, and perform system housecleaning. 

The LifeNet Network Status gives a 
real-time visual status display of informa- 
tion about users, the print queue, and disk 
usage. LifeNet has utilities to display disk | 
assignments, set and review file attributes, | 
convert word processing files to LifeNet | 
Help menu files, and display logical drive 
assignments. The system administrator 
can use these tools from any workstation. 
Although a few months ago LifeNet's utili- 
ties for LAN administrators were as good 
as any on the market, the release of SFT 
NetWare 2.1 has given the industry a new 
goal to shoot for. 

LifeNet’s security features are excel- 
lent, and the security process is both flexi- 
ble and detailed. If you take the time, you 
can password-protect single files, hide di- 
rectories from categories of users, and 
even protect access to the floppy disk drive 
on the server. The ability to assign users to 
groups with specific rights and privileges 
makes routine password and access right 
changes simple and easy. 


FAULT-TOLERANT OPERATION 
Univation calls LifeNet **fault tolerant.” 
Despite the fact that LifeNer makes it easier 
to recover from faults than most systems 
do, it does little to stay alive or gracefully 
shut down during failures. What it does is 
capture selected important activity and re- 
create it in a backup version. 

The LifeNet System Log utility tracks 
each transaction 10 tape, making it easierto 
reconstruct files if you lose a disk drive. 
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When the administrator sets a file’s log 
flag, the server's tape log archives any 
transaction written to the file. Files suit- 
able for logging are those that many users 
access simultaneously, since it’s difficult 
to know the best time to back them up. In 
the event of a system failure, you can use 
the tape to reconstruct the changes to the 
files. In certain cases, the tape log can help 
find the reason for a program crash. 

LifeNet’s improvements come primari- 
ly from a better disk-caching system and 
generally more-mature software than we 
saw in our first review of this product. Se- 
quential reads from a file remain fast, but 
the new release of the software handles 
random-access reads more effectively. In- 
terestingly, LifeNet doesn’t show the aver- 
sion to small record sizes (512K) that is ap- 
parent in some other networking software. 
So it should do a good job handling re- 
quests for small records in a multi-user 
DBMS environment. 

In sum, LifeNet is a sound network op- 
erating system that’s easy to install and 
use. The 386 version of the software is 
very fast. The operating system lacks the 
reporting and management tools available 
in SFT NetWare, Version 2.1, and (to a 
lesser degree) in VINES, but it offers some 
user utilities. 

LifeNet is less expensive than the sys- 
tems it’s positioned against, and Version 
2.5 is a legitimate alternative to Novell's, 
Banyan’s, and 3Com’s network operating 
systems.—Frank J. Derfler, Jr. 





Network-OS 

The name of this product from CBIS says 
it all: Network-OS. A DOS-based operat- 
ing system, Nerwork-OS allows any PC on 
the network to contribute resources. You 
don’t need to use a dedicated file or printer 
server. 

Network-OS ($128 per node based on a 
ten-node system without interface cards) is 
available in versions customized for many | 
different types of network interface cards. 
Thirteen driver options include the latest 
Western Digital StarLAN and Ethernet 
cards, the 3Com EtherLink, ADC’s clus- 
tered CPU system processor cards, the 
IBM Token-Ring Network, and Unger- 

| mann-Bass network interface canis. A ver- 





the NetBIOS interface provided by IBM, 
Sytek, and many other LAN hardware 
manufacturers. 

Installing the software, which com- 
prises two disks, involves running a net- 
work install program and copying the 
AUTOEXEC.BAT and CONFIG.SYS 
files to the root directory. It took us only 
about 10 minutes to install Network-OS, 
including formatting a disk for the boot 
disk. CONFIG.SYS requires no DEVICE 
statements to run Network-OS, but you 
must make sure that any machine acting as 
aserver has enough buffers and file control 
blocks available. 

You call the network program from a 
single line entered at the DOS prompt or in 
a .BAT file. The benefit of initializing it 
this way is that you don’t have to set aside 
the necessary RAM until you actually need 
to enter the network. (Networking pro- 
grams installed as device drivers in the 
CONFIG.SYS file use RAM whether or 
not you use the network.) 

We ran Network-OS on top of 3Com's 
EtherLink cards. The cards have a rated 
throughput of 1OMB per second, but, as 
you know by now, the rated throughput of 
the network interface cards is practically 
meaningless. Network-OS proves this 
point better than most DOS-based sys- 
tems. You gain nothing by installing 
“*high-throughput’’ network interface 
cards if they have to wait for the hard disk 
drive to deliver data. 

Network-OS’s user interface features 
attractive menus, with several sentences to 
describe the options. You can also use the 
unique programming commands of Net- 
work-OS in batch files, so users can bypass 
the menus if they prefer. 

The syntax of the programming com- 
mands is similar to that of commands used 
in packages derived from MS-Net, but the 
words are slightly different. NWUSE re- 
places NET USE, and NWSHARE is the 
same as NET SHARE. Typing 
NWSHARE alone brings up a display 
showing what the available resources are 
and who is using them. 

The NBAS utility, which allows you to 
retrieve sfatistical data on network inter- 
face cards in network PCs, is handy for 
troubleshooting cable and card problems. 
The siatistics include the ammount of time 
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Network-OS 

CBIS Inc. 

P.O, Box 14026 
Norcross, GA 30092 
(404) 446-1332 

List Price: $160 per 

node; S-user license 
agreement for $1,280. 
Requires; For workstation: 80K RAM, DOS 
3.1 or later. For server: 180K RAM. 

tn Short: This simple DOS-based network 
operating system offers print job spooling and 
Message features. It's easy to use and install, 
but not fast. Versions are available to work 
with many vendors’ interface cards, Not 

copy protected. b 
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the number of packets sent and received, 
and the numbers of the different kinds of 
transmission errors. No other networking 
program in this class has such a utility. 

Network-OS’s network configuration 
program allows you to set the overall net- 
work configuration, set the resources the 
server will share, and use resources as var- 
ious drives. You can also change the con- 
figuration of the program to set different 
levels of time slicing and interrupt polling. 

The system’s printer spooling is simple 
but effective. Pressing Shift-PrSc brings 
up a menu of printing options (including 
printing the screen toa local printer). From 
this menu, you can manually close the 
print spool without exiting the application 
program—a nice way of handling the 
problem of printing from an application. A 
timed closure of the print spool is also 
available. 

The Network-OS Message system is de- 
signed for real-time transmission of mes- 
Sages to stations signed onto the network. 
Although it’s not a true store-and-forward 
electronic mail system, it’s useful for ask- | 
ing people to change the paper on a printer | 
or make other resources available. You 
can use the message system either as a 
memory-resident pop-in utility (using Alt- 
Esc) or as a separate application program. 
A menu system for the intercom lets you 
specify individually addressed and net- 
work broadcasL messages 


| sion is also available that works through | the card has been active on the network, Like most network operating systems, 
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Network-OS needs a large block of RAM 
to run. On a woskstation (not sharing re- 
sources) with 640K RAM, DOS 3.3, the 
networking software, and the message sys- 
tem option, CHKDSK reported 469K free 
RAM. Without the intercom module in- 
stalled, you have 513K free RAM. When 
the same machine is configured as a server 
with the intercom module installed, it has 
362K of RAM free. 

Network-O§S is an altemative to prod- 
ucts like IBM’s PC LAN. It’s easy to install 
and use, but it isn't speedy, even when 
used on interface cards with high data- 
transmission speeds. On the plus side, its 
various versions can work with many dif- 
ferent network interface cards. 

—Frank J. Derfler, Jr. 


Omninet PC/NOS 


Omninet PC/NOS is a LAN operating sys- 
tem from Corvus, one of the first compa- 
nies to enter the PC-based local area net- 
work business. Corvus markets local area 
network interface cards and servers as well 
as Omninet PC/NOS. The $795 operating 
system (cight-user version), which has an 
architecture slightly different from that of 
most of the other MS-DOS-based network 
Operating systems, offers a peer-to-peer 
network for sharing files and printers and 
for transmitting messages. 

We tested Version 1.1 of Omninet 
PC/NOS, which comes on four disks. Mir- 
roring the functions of the network nodes, 
the labels of the disks are server, shared 
workstation, workstation, and utility. 

A concept unique to Omninet PC/INOS 
is the shared disk node. This category of 
network workstation allows you to make 
your disks sharable while keeping more 
RAM available. for local applications than 
would normally be available in a server. 
Selecting this kind of node is advisable 
only when network applications usé a ma- 
chine’s disk drives infrequently, because 
too many requests for the drive may bind 
up the system. Since the server module 
sets alarger amount of RAM aside for disk 
buffering, you should select this type of 

| node when applications make heavy use of 
the networked drive. 

The workstation software module, es- 
sentially only a redirector, makes the most 





tions. When you select the workstation | 


module, disk drives are not available for 
sharing. 

Unless you use a device like RYBS 
Electronics’ Hi-Card, which frees up 
RAM from the system, you won’t have 
much RAM left to run applications on a 
fully configured PC/NOS server. On the 
same machine equipped with 640K of 
RAM and running DOS 3.3, CHKDSK 
reported approximately 519K of RAM 
free on a workstation loaded with 
PCINOS, approximately 338K free in the 
shared disk mode, and 210 bytes free on a 
server. 


INSTALLATION To install the Omninet 
PCINOS server software, you simply in- 
sert the installation disk in the A: drive and 
type Install. The menu-driven system asks 
some simple questions, allows you to se- 
lect options like print service, and prompts 
you to insert the required disks. The instal- 
lation software creates the necessary sub- 
directory on the server’s hard disk and 
modifies or creates a CONFIG.SYS with 
the necessary values for files and buffers. 

The interface to PC/NOS is a multilevel 
menu system called NetView, which gives 
users access to all printers, disk drives, and 
other resources on the network. NetView 
consists of a series of vertical pop-up 
"‘strip’? menus that show the networked 
resources as well as the possible DOS de- 
vice names on the PC, and it allows you to 
make links among them. 

NetView is flexible and complex. 
When you link resources, layers of menus 
spread out all over the screen. Special 
function keys and the arrow keys issue all 
commands in the menu system. But the 
question that arises when you try to move 
through the system isn't ‘‘What key do I 
push?"' but rather, ‘‘Where do I go from 


here?’’ Although help is available for ev- | 


ery menu level, getting comfortable with 
the menu system takes a little time (our 
technicians had to spend a couple of hours 
puzzling out all the functions). 

PCINOS also has a command-line lan- 
guage that lets you make the same kinds of 
DOS device name and resource links from 
DOS batch files. The commands and syn- 
tax don't follow the widely used MS-Net 
model, but they are relatively easy to use. 








use NetView and set up batch files to link 
resources for individual users. 


PLUGS AND SOCKETS Unlike other 
operating systems, PC/NOS has two cate- 
gories of connections. The first category is 
permanent links associated with a particu- 
lar workstation. The second category in- 
cludes so-called ‘temporary links’’ made 
only for a specific user. These commands 
are associated with a specific user log-on 
and are broken when a user logs off. 

This setup gives users and the network 
administrator considerable flexibility. If 
your users frequently enter the network 
from different workstations, you can make 
most of the links associated with user 
names. But if you want a stable and homo- 
geneous network environment where ev- 
ery workstation is configured the same, 
you can establish permanent links. 


PRINTING, MESSAGING... Omninet 


PC/NOS’s print-spooling and message- 
sending capabilities are simple but effec- 
tive. You can view a print cue and see 
where your jobs are, and you can link toa 
print spool either through menus or using 
command-line entries. The message capa- 
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Omninet PCINOS, 
Version 1.1 
Corvus Systems Inc 
160: Great Oaks Blvd. 
F San Jose, CA.95119- 
(1347 
= (408) 281-4100 

List Price: Eight-user 
version, $795, Unlimited (technically 100- 
user) version, $495 for first station; each ad- 
ditional computer requires workstation pack, 
$295. 
Requires: For workstauon: 320K RAM, one 
disk drive, DOS 3.1 or later. For server: 
384K RAM (512K RAM recommended), 
hard disk. 
Ja Short: This LAN operating system for use 
on Corvus haraware offers iasr, solid, peer- 
to-peer file-shanng and network services. It | 
includes two categories of disk-shanng 
nodes, each with different RAM require- 
ments. System administrators will appreciate 
the detailed menu system and the security op- 
tions. Not copy protected. 
CIRCLE 684 ON READER SERVICE CARO. 
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Introducing 
corporate 386. 





Copyright © 1988 Sun Microsystems, Inc. $un386/ and The Network Js The Computer are trademarks of Sun Microsystems, Inc. Sun and the Sun logo are regystered trademarks 
of Sun Microsystems, Inc. UNIX 1s a registered trademark of AT&T. Intel 1s a registered trademark of Intel Corporation. 


The 386-based personal com- 
puters offer the individual raw power. 

But, in most corporations, the 
real work is done by many people, all 
trying to work together. Computers 
should aid this process, by giving indi- 
viduals the personal 
power they need, and 
by helping groups of 
people work together 
productively. 

Different groups 
need to share and 
work with the same 
information, even 
though they may be 
using different com- 
puters, or their data 
is kept on remote 
mainframes. 

Personal 386s fall short of meeting 
these needs. Because they use under- 
powered and primitive operating 
systems. 

So they can’t handle the really 
demanding applications. And they only 
talk to themselves, with some difficulty, 
rather than to all of your computers. 

That’s why we're introducing the 
corporate 386. The Sun386i™ worksta- 
tion. It has the same high-performance 
Intel’ 80386 chip as the PCs. 

But not their personal limitations. 

Because it runs Sun’s open, dis- 
tributed computing environment, built 
around the UNIX’ operating system. 

So, you have transparent access 
to every computer in your company. 
No matter which vendor’s name is on 
the box. 

Unlike the PCs, the Sun386/ lets 
you take full advantage of the thou- 
sands of powerful applications designed 
around the UNIX operating system. 
But it also lets you run all of the PC 
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DOS applications that millions of users 

have developed so much expertise in. 
And with its 5-MIPS power, 

UNIX and DOS applications can 

run simultaneously and at full speed. 
But with all this power and 
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In real-world corporote applicotions, PC users need access to a large vanety of computing resources. So the Sun386i 
runs Sun's open distributed computing environment, built around the UNIX" operoting system. Which lets it 
become part of a powerful open network that can include every computer in your company. 


sophistication, isn’t a Sun386/ harder 
to use than a PC? 

Not at all. In fact, it’s easier. 

Because we've given it a friendly, 
icon-oriented user interface with an 
integrated help facility. And a file 
organizer, to easily find, open, and keep 
track of files all over the network. 

There's even an automated net- 
work administrator, that lets you person- 
ally install the Sun386/ in minutes. 
Instead of hours. 

So look to Sun for total network- 
ing solutions that help pull a company 
together. 

If you'd like to know more, call 
1-800-223-6736. In CA 1-800-322-6736. 
And we'll show you the difference 
between a personal machine. 

And the right corporate choice. 


: microsystems 


The Network /s The Computer” 
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bility sends real-time messages to people 
who are on-line, but it has no store-and- 
forward capahility. 

Omninet PC/NOS uses a system of net- 
work names and passwords to establish se- 
curity and user privileges. A user profile 
lists a well-defined series of privilege lev- 
els. Resources have corresponding securi- 
ty levels. If a user's privilege Icvel is equal 
to or higher than the resource’s security 
level, he is granted access to the network. 

The system's designers recognized, 
however, that some installations don‘t 
need much security, so they created a 
group name called Maxacs. Anyonc made 
a member of Maxacs has full user privi- 
leges—a handy way to adjust individual 
capabilities quickly. 


BOTTOM LINE Since Omniner 
PCINOS is designed for the Corvus hard- 
ware, the package isn't a viable alternative 
when you need a system that can operate 
on a wide variety of hardware systems, as 
IBM's PC LAN does. But used on the Cor- 
vus hardware, Omninet PC/NOS offers 
good basic services and response times 
typical of DOS-based network operating 
software. —Frank J. Derfler, Jr. 


PC Local Area 


Network Program 

The IBM PC Local Area Network Pro- 
gram (or PC LAN) is one of the most 
sought-after network operating systems. 
Its popularity is due to its low cost, its rela- 
tive ease of use and installation, and its 
IBM logo. 

The $175-per-station (software only) 
PC LAN comprises, almost completely, 
Microsoft's MS-Net series of program 
modules. Since it lacks the program code 
needed to drive network interface cards, 
another layer of software must come be- 
tween it and the network hardware. 

When IBM and Sytek first married PC 
LAN's immediate predecessor, the PC 
Network Program, to Sytek’s network in- 
terface cards, they dubbed the interface 
program NetBIOS. The original NetBIOS 
translated requests for service received 
from the networking software into direct 
commands to the network interface card 
hardware. Today, many vendors supply a 





NetBIOS module for their nctwork intcr- 
face cards; you can use PC LAN on cards 
marketed by Sytek, Westem Digital, Ra- 
core, Proteon, and many other vendors. 
As other vendors caught on to the use of 
NetBIOS, IBM changed thc name of its 
latest version of the NetBIOS software to 
the Local Area Network Support Program 
(LANSP, but some industry people irrever- 


| ently pronounce it as if it were LASP). 


LANSP, which requires DOS 3.3, includes 
special drivers for the IBM Token-Ring 
and PC Network II adapters. 


COVERS THE BASICS PC LAN covers 
the basics: it allows any workstation on the 
network to make resources available to the 
network. When you make a drive, subdir- 
ectory, or printer available for sharing, you 
can assign passwords and associate the re- 


source with a network name for security | 


and simpler administration. Workstations 
with hard disk drives can spool print jobs 
for attached printers, and a message ser- 
vice lets you send real-time messages to 
Stations active on the network. 

Resource sharing and simple messag- 
ing are all you get. If you want toexchange 
electronic mail, dial in remotely, or sce 
statistics on the use of the network, you 
will have to turn to third-party add-in soft- 
ware. 


FOUR CONFIGURATIONS Unlike its 
competitors, PC LAN offers four function- 
al configurations, each of which adds an- 
other RAM-resident software module. 
The basic configuration, which includes 
only the Redirector, enables you to use re- 
sources on the network and to originate 
Messages (one way) to other active sta- 
tions. Adding the Receiver module lets 
you see messages addressed to you, on the 
bottom line of your screen. The Messenger 
module asks you if you want to see the in- 
coming message before it’s displayed. The 
Server module allows you to make re- 
sources available to other network sta- 
tions. The configuration you use depends 
on whether your computer has a fixed disk 
and on the amount of memory it has, as 
well as on the work you want to do. 

RAM is particularly important. In a 
fully configured PC LAN system with the 
Server module installed, PC LAN uses 
350K RAM. The LAN Support Program 
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PC Local Arca Network | 

Program, Version t.20 

IBM Corp. 

Old Orchard Road 

Armonk, NY 10504 

= (914) 765-1900: 
List Price: $175 for 
= : BH single-server version. 

Requires; 300K RAM. one disk dave, DOS 
3 J or later 
tn Short: This simple, low-cost implementa- 
tton of Microsoft's MS. Net networking soft- 
ware pomanily offers disk and printer shar- 
ing Wath no dnvers for network interface 
cands, ilrequires NetBIOS or the (BM LAN 
Support Program, but it also cares the [BM 
logo and subsequent backing. Not copy pro- 
lected. 
GIRCLE 689 ON READER SERVICE CARD 


| can take 2010 30K more (depending on the 


hardware used), and DOS and other pro- 
grams use additional space. The PC LAN 
manual clearly illustrates a server's RAM 
needs, but the added processing load is not 
as clearly described in the section on ad- 
justing network performance. Using a 
computer as both a server and a worksta- 
tion sounds like a good idea, but when you 
divide resources you lose performance. 

Installing PC LAN is easy, but if you 
want to use IBM's TopView or a special 
non-English kcyboard, you have to swap 
some files around first. The PC LAN Pro- 
gram Installation Aid program creates a 
subdirectory for PC LAN and leads you 
through the process of modifying the 
CONFIG.SYS to add sufficient buffers 
and file control blocks. 

The manual mentions the need for a 
NetBIOS interface in the third line of one 
bullet on pages 1-4. Otherwise, you sim- 
ply have to know that you need to load 
more software for PC LAN to tun. The 
LAN Support Program’s own installation 
instructions consist mainly of asking you 
to enter a DEVICE = statement in CON- 
FIG.SYS and specify the right SYS file 
for your hardware. You lose 20 to’ 30K 
RAM to the LAN Support Program when 
the PC is booted, but you don’t have to 
lose RAM to the PC LAN program until 
you're ready to use the network. 
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Paradise VGA Professional™ card. It gives you 

C: \WIN326 faster graphics than you've ever seen before. 
ante .FON VIN86.cOM | Faster text. Even faster scrolling. 
pean GON | “ he In fact, the VGA Professional is up to 400% 

; s i faster than IBMs* PS/2* Display Adapter. 
a Thats a serious headstart for your sales, 

ed ey marketing and financial reports. 
The secret of our speed demon is a new 16-bit 
bus and 16-bit BIOS with AutoSense™ that rush 
Instelisd y. o your information through the video controller 

ee mg tothe screen, 

£$3-207) ; . | And delivers 256 colors 

§22-§3t simultaneously in 640 x 480. 

H2-53 Or abig 132-column 
spreadsheet at a single glance. 
And the VGA Professional card fits perfectly 
into your PC, AT* or XT* machine, as well as 
the PS/2 Model 30 and compatibles. 
Call (415) 468-6692 and well tell you more 
about the new VGA Professional. 
Its an open and shut case for better 


productivity. y 
PARADISE. 
\ A Western Digital Company. 


Paradise Systems, inc., 
99 South Hill Drive, 
Brisbane, CA 94005 
(415) 468-6692. 
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MENUS AND COMMANDS | Versions 
1.2 and later of PC LAN include menus 
that take you through starting the network- 
ing software, sending messages, sharing 
disks and directories, using resources, and 
controlling printing. Although the menus 
are simple to use, they don’t relieve you of 
the need to know how to operate the net- 
work. You must know path or network 
hames to perform some of the functions. 
We recommend using DOS .BAT files to 
set up resources, as discussed in the PC 
LAN manual. 

PC LAN has about a dozen program- 
ming commands that you can enter from 
the command line or a batch file. The most 
frequently used commands are NET 


e 
PC LAN covers the basics: it al- 
lows any workstation on the net- 
work to make resources avail- 


able to the network. 
e 


SHARE and NET USE.’ Many of the other 
commands, like NET PAUSE (which 
halts your computer’s resource sharing so 
you can get some work done), are used in- 
frequently. The commands use the Micro- 
sofvVIBM syntax established in PC LAN, 
which is a standard that other manufactur- 
ers copy. 

Like everything about PC LAN, the 
printer spooling system is solid and sim- 
ple. You can see the status of printing jobs 
in any available queue, and you can create 
and use separator pages between printing 
jobs. Many people were frustrated by the 
way the program always sent a form feed 
to print jobs, sometimes wasting preprint- 
ed forms, but IBM corrected that problem 
in the latest releases. 


NO SURPRISES PC LAN’s perfor- 
mance times are typical of MS-DOS— 
based networks. In a DOS-based network, 
the operating software filters requests from 
the network and feeds them to DOS one at 
atime. DOS sees PC LAN as an applica- 
tion program and makes it share the pro- 








cessor’s attention with any other applica- 
tion that is running on the PC. This 
architecture simply cannot produce the 
same response time as the architecture of a 
dedicated server. 

PC LAN is inexpensive, simple, and re- 
liable. And it carries the IBM logo. In 
many situations, that’s enough. 

—Frank J. Derfler, Jr. 


SFT NetWare 2.1 


Novell’s major product is a robust, fea- 
ture-filled LAN operating system called 
NetWare. We reviewed the newest ver- 
sion, SFT NetWare, Version 2.1, which 
retails at $469 per node (based on a ten- 
node system, not including hardware). 
Like its major competitors, Banyan and 
3Com, Novell is evolving—from being a 
vendor of network operating systems only 
to becoming a single source of a wide 
Tange of connectivity products. Novell of- 
fers links to Macintosh computers, TCP/IP 
products to interact with the world outside 


| microcomputers, and X.25 interfaces to 


connect to not only U.S.-wide networks 
but also to worldwide ones. It also offers 
servers, workstations, micro-to-main- 
frame links, database software, and unique 
devices such as BatRAM. But primarily, 
Novell is a software company, and the 
NetWare line is its best-known offering. 


VARIATIONS ON NETWARE Novell 
rehosts and reconfigures NetWare for a va- 
riety of applications. Versions are avail- 
able to support the Motorola 68000 and the 
Intel 8088 series of processors. Novell’s 
Advanced NetWare/286 uses the Intel 
80286 processor in its protected mode and 
gains significant processing efficiency and 
memory-addressing capability. Some net- 
work companies market OEM releases of 
NetWare with their own hardware. One 
version of NetWare, the Entry Level Sys- 
tem, is alow-cost way to network a limited 
number of workstations. It also allows the 
server to act as a workstation for some ap- 
plications. 

An important variant of NetWare/286 is 
embodied in SFT NetWare. The SFT (sys- 
tem fault tolerant) concept involves mir- 
ror-image operation of one or more failure- 
prone parts of the server and disk system. 
SFT NetWare, Version 2.1, offers two lev- 





els of fault tolerance tailored to specific 
needs and budgets. 

The simplest version of SFT operation 
makes redundant copies of file allocation 
tables and directory entries. The copies 
provide backups in case the oxide coating 
of a hard disk is damaged in the area con- 
taining cnitical file directory information. 

A more sophisticated SFT function al- 
lows two disk drives to mirror each other in 
different ways as a backup in case of drive 
or controller failure. The software also per- 
forms transaction tracking that prevents 
file damage if power is lost at critical times 
and creates an audit trail that permits you 
to reconstruct data from archive files. 

The SFT features are important in any 
network application in which the data is 
critical to the organization’s operations 
and profit-taking ability. 


ARCHITECTURE All versions of 
NetWare, except the Entry Level System, 
have the same basic modes of operation. 
One dedicated machine acts as a server for 
all file-sharing and printer-sharing fune- 
tions; workstations cannot share resources 
with other stations on the network. While 
you can easily establish networks that have 
many servers, you'll need to install a sepa- 
rate copy of NetWare, protected by a key- 
card in the server’s bus, for each one. 


FILE 


m SIT NetWare, 
s Version 2.t 
Novell Inc. 
PO. Box 5900 
Provo, UT 84601 
(801) 379-7808 
List Price: $4,695 for 
ten-node system. 
Requires: $0286- or $0386-based server 
52K RAM mn the server (more recommend. 
ed) and 192K RAM in cach workstation 
DOS 2.0 or later 











In Short: Novell's Version 2.1 of the | 
NetWare ime of products—a fast, full-fea- | 
tured LAN operating system—includes man- 
agement tools typical of municomputer oper- 
aling systems, but rare in networking 

software This powerful yet flexible software | 
system 1s easy to use at a superficial level yet | 
achallenge to master. Not copy protected. 
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- PG-PLUS" “< 
High Performance 
Network Solutions 


Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 





deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 











PC-PLUS: The LAN PC-PLUS is 

Engineered for Shared Data Easy to 

ee Install and Use 

Any local area network can con- 7 

nect PCs. PC-PLUS, however, is We put the computing 

engineered to optimize multiuser engines all in one place 

access to shared databases. We — in the server. Not 

put a PC — or AT — onacard spread all over the build- 

that plugs into the server. Putting ing. And our NTNX™ 

your computing power on the LAN software is truly 

same bus as your data. Giving easy to install. Use PC- sn 

you high bandwidth where you PLUS with your choice of Se eee 

need it. Without the transmis- compatible servers or with Per- PC-PLUS: Find Out Before 

sion overhead that steals per- sonal System/27™ Add a card and You Invest 

formance on most LANs. a wel a aoe Bee Aeniereate erkienie 
expensive rewiring with coax. term investment. Today’s appli- 

cations are just the beginning. 
* Make sure your choice is ready 
Bien Runs matt for tomorrow — with mainframe 
___ Personal System/2 connections, remote access, 
s Z graphics and the power for grow- 
With Alloy’s HI/2™ Micro Chan- ing database applications. Plus 
ne|™ interface, you can connect nationwide third party installa- 
PC-PLUS to IBM’s Personal tion, on-site service and extended 
oe Model 50, oe sa warranty plans available from the 
se Alloy’s expansion boxes to : : 
build PC-PLUS networks with s sacnaenaiselaiapeasise 
: PS/2 file servers. Or choose our To find out more about PC-PLUS, 
sas Res at the PLUS4/PS for a simple, precon- call or write Alloy today at 
ower You Ne figured 4 workstation network. (617) 875-6100. 

Our plug-in cards come as * : 

8 MHz PCs or 8 MHz ATs paESD 6 

a Un ee PC-PLUS 

ing ni exactly. 

PC-PLUS networks can The No-Nonsense 


Network 


to grow into new applica- 
tions without sacrificing PC-PLUS Ethernet ARCnet 
performance. *Repetitions per mmute of PC Magazine “Network Under Contention” benchmark PUTER PRODUCTS 
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Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham, Massachusette 01701. (617) 875-6100, TWX: 710-346-0394 
Alloy Computer Products, Inc., 9 Executive Circle, Suite 240, Irvine, California 92714. (714) 261-7661 
In England: Alloy Computer Products (Europe) Ltd., Tet. 0285-69571, Tix: 43340 In Australia: Alloy Computer Products (Australia) Pty. Ltd.. Tel. 03-56 1-4988 TLX:152657 


















@ LAN OPERATING SYSTEMS 





Computer Mane 


Drive \Directory 


shared resources assigned to a specific station. 


The NetWare installation process refor- 
mats the hard disk drive of this server. 
While the server can contain a DOS parti- 
tion, you cannot access the NetWare parti- 
tions on any server drives through DOS. 
You can access NetWare files only 
through the network. As a result, someone 
gaining physical access to the NetWare 
server cannot change, copy, or destroy the 
files on the server. 

Workstations running under NetWare 


Some interesting and unique ideas in 
network operating system software. 





This EasyNet menu describes the virtual disk drives and other 


Press Enter to nodify 





SCREEN SAMPLINGS _lafitastic Gin) Meee 0CL Raintenance — Copyright {C) 1908 by ARTISOFT Inc 


LANIastic has a colorful and useful menu system. This particular 
menu shows the configuration of the server software. 





Be 





SFT NetWare 2./ contains many features usually taken for 
granted in minicomputer operating systems, but rare in LAN 
operating systems. The screen above shows cost accounting 
options. This feature lets the network administrator track and price 
LAN activity according to data blocks read and written, 
connection time, disk storage, and requests for network services. 


load a program called the network shell, 
which is Novell’s version of Microsoft’s 
redirector. The loading process in SFT 
NetWare, Version 2.1, brings in the IPX 
communications driver software (see the 
glossary in *‘Networking Acronyms and 
Buzzwords’’) separately from the shell. In 
prior versions, the communications driver 
was part of the shell. This is a clear indica- 
tion that Novell’s developers are planning 
to accommodate separate communications 


protocols in the future. 

Excellent menus describe the system 
and its resources for Novell users. But as 
these menus typically describe available 
assets in terms of server names, volumes, 
and other network-unique references, the 
NetWare menu system is clearly not de- 
signed for novice users. 

NetWare also includes a menu utility 
that lets the network administrator create 
menus that provide access to files, shared 
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RE pep changes and quit 
Seiect the type of setwork board which you ps Instailed into 
thie particular computer. Plenen note thet this = correspond 
to the version af NETVORK-0S which you have purcha: 
Prees lEndi to scroli down & IHonei to scroll up. Tmt te select 





With this special Network-OS display, you can use NetBLOS 
commands to request the status of the network adapter card ina 
workstation across the network. This display shows the 
configuration of this particular station and how busy it has been. In 
the hands of a technically inclined network'administrator, this can 
be a pawerful network management tool. 


re the F7 ond FE heys to enloct s destination window 
‘Press Tatey to accept your choloe. ESC wll} cancel the vyeratios 


fale Nene 
Directories end Files 
os —— 1, 


The latest version of 3Com's 3+ Share networking software 
includes menus that help you move files and access files on network 
servers. In this example, a user has moved into a subdirectory of 
the D: drive and is tagging files for transfer. 















Disk op Directory iz oe computer 
user 


Network wane of disk or directary 
yd 


nos ote ane on ime conpoter for wetwork disk er directary 
df B,C, ... 


aswvord for disk ar directory (Optional) 


PC Local Area Network Program offers a menu selection that 
makes it easy to share resources—here disks and directories—and 
redirect outputs to shared resources such as printers or modems. 


~--— Bieplaging ail corrent FATRNOLDERS with aCCErS. £YE Files -— 


OnE meee MONE ADOREDE  ACcISE FILE oPeaTED 
HODEID :22p 


+ O42 2 leer 
= Deiets a leer 
feserve 


. 8 Voor 
Chauge s Veer’ s Paswword 
Chaoge » Users Fretection 
List Carvent Users 

« List Current Users In Gray 
Sist Fasshelders 
Exit Progrea 


ViaNet's menu system is simple, yet effective. This system 
management menu leads to other levels of detail. 





printers, and other resources, though you 
could also use DOS batch files to perform 
the same function. Other utilities included 
in the system are printer spooling, auto- 
matic log-in scripts, and electronic mail. 
The printer spooling gives excellent con- 
trol over print jobs. The presence of auto- 
mated log-in scripts on the server reduces 
the administrator's need to maintain AU- 
TOEXEC.BAT files on every worksta- 
tion. The mail system is comprehensive 


and includes features like the ability to at- 
tach binary files to messages. 

A high point of the operating system 
(shared to varying degrees by other net- 
work operating systems) is that it allows 
you to bridge various types of network in- 
terface cards inside the server. Conse- 
quently, you can hook various networks 
using different kinds of cabling into the 
same server or extend those with distance 
limitations by putting up to four network 


interface cards in the same server. All of 
the stations can then talk to each other over 
the network. Novell provides software 
drivers for more than 30 different network 
interface cards, as well as software that 
emulates the NetBIOS communications 
functions between workstations. 











THE NEWEST NETWARE  Novell’s 
real news for followers of LAN operating 
systems is SFT NetWare, Version 2.1. 
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To create the worlds first data cartridge tape, 
our engineers had to give up a lot of dreams. 


To bring the world its first data ; tape was born, they still refused 
cartridge tape, it wasn’t unusual — =? 22 ——~ to lay low. It had to be 
for our engineers to put in perfected. 
a little overtime on Nats So, instead of counting 
their overtime. Or we sheep, our engineers counted 
occasionally miss age = patents. In fact, over ten 


the late show. Or even yo 2) of them are in use today. 
miss a tonight, period. “y , A number no other data 
And even after the data cartridge cartridge tape manufacturer 





can even come close to Tn And to this day, it’s number one in the 
they’d 


During other sleepless nights, they world by a long shot. 
toss and turn over technological break- So, if you’re looking for data cartridges and 
throughs like proprietary Blackwatch™ back- _ diskettes that offer durability, longevity and 
coating, No End Play (NEP) hub designs, superior error performance, try one of ours. 
Dura-Stat™ drive rollers and one piece tape We guarantee they'll work as hard as our 
guides for precision tracking. engineers do. Day. And night. 

The result was the ultimate data For more information, call | 3M | 
cartridge tape. 800-888-1889, Ext. 30. 


Supporting the dream. 
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Version 2.1 supersedes Version 2.0a, but 
the difference to LAN administrators is 
much more than just a tenth of a version. 
Version 2.1 gives SFT NetWare features 
usually taken for granted in minicomputer 
operating systems but rare in LAN operat- 
ing systems. 

SFT NetWare 2.1 has the tools PC net- 
work managers need to help reduce costs. 
It enables the network administrator to de- 
termine who uses the network (by user 
name or by station) and then to assign costs 
back to specific individuals, departments, 
or profit-and-loss centers. Costs for usage 
are compiled according to time connected 
to the network, storage used, and/or file 
server operations. This cost-accounting 
feature is both overdue and welcome in 
PC-based local area networks. 

Other management features added in 
SFT NetWare 2.1 enhance the security of 
the system. You can place time locks—of 
maximum duration for the network user, 
the time of day, even the date—on the ac- 
tivities of certain stations or processes. 
You can also force periodic password 
changes and encrypt passwords with non- 
reversible encryption algorithms. 

Additional new operational features in- 
clude providing users with access to all 
printers on the network, regardless of 
which server they are assigned to, and in- 
dexed file allocation tables. Indexed Turbo 
FAT enable you to search file allocation ta- 
bles on large files (LOMB and larger) 
quickly. 

Novell is also giving third-party ven- 
dors more opportunities to make their 
products a part of the network operating 
system. Nearly a year before the release of 
Version 2.1, Novell published the specifi- 
cations for a new series of application pro- 
gram interfaces. 

One irritation in using earlier versions 
of NetWare is that relatively few makers of 
add-on hardware products, like disk and 
tape drives, made it through the process of 
integrating their products into NetWare. 
Even an add-on storage device acquired 
and marketed by Novell, BatRAM from 
Santa Clara Systems, could not function 
on a server running under Advanced Net- 
Ware/286. Many people were disappoint- 
ed to find that their favorite tape backup 
system wouldn’t run on their NetWare 
server. 





SFT NetWare 2.1 deals with that com- 
patibility problem through a feature called 
value-added drivers (VADs). The VAD 
specification gives developers a standard 
way to add their drives and other products 
to NetWare servers. Typically, the soft- 
ware they use to do so is simply another 
file on the installation disk that comes with 
the device. 


VAPS AS WELL AS VADS = Another im- 
portant application program interface pub- 
lished by Novell for Version 2.1 is for val- 
ue-added processes (VAPs). VAPs allow 


e 
NetWare users will find that Ver- 
sion 2.1 boasts more of every- 
thing: more disks, more menus, 
and more options. 

e 


rs to mun applications on the 
server in 80286-protected and real-time 
modes. 

The most familiar VAP is probably da- 
tabase service. Novell makes designing 
the database server module easier by issu- 
ing standard VAP specifications. Though 
no VAPs were available at the time this ar- 
ticle was prepared, future VAPs are ex- 
pected to range from compilers to expert 
systems and will enable network users to 
change network applications and the way 
networks handle them. 

Experienced users of NetWare will find 
that Version 2.1 boasts more of every- 
thing: more disks, more menus, more op- 
tions. Also, it takes up more RAM space in 
each workstation. It’s faster, too. Yet all 
programs and batch files from Version 2.0 
will also work fine under 2.1. 

Installing SFT NetWare 2.1 is nothing 
less than an arduous process. You must 
shuffle through 33 floppy disks—some of 
which must be inserted many times. Tiers 
of menus present you with numerous op- 
tions, and you’ ll find plenty of drivers (like 
the one for BatRAM). The new process 
makes you long for the familiar Version 
2.0 linking process—the very same one 








that we used to consider so complex. 

The NetWare station shell has grown to 
take up more RAM space on every work- 
station. With the addition of the IPX proto- 
col drivers, the combination of DOS 3.3, 
IPX, and NetWare takes about 110K RAM 
on a workstation. Still, that requirement is 
modest when compared with what some of 
NetWare’s competitors require. 

The menu called FCONSOLE gives the 
network administrator access to the new 
Statistical reports. Various options adjust 
these report screens to change their sam- 
pling rate and to clear old data. 


THE NOVELL FUTURE Novell re- 
sponded to the introduction of OS/2 and 
the rising popularity of the Macintosh 
Finder operating system and of UNIX by 
opening the NetWare architecture to allow 
interconnection with these systems. The 
company’s response to a world of multiple 
operating systems is on two levels: gate- 
ways and transparent connections. 

A LAN gateway uses one machine on 


} the network as a portal to other resources. 


The most typical gateway is to a larger 
mini or mainframe computer. Today, most 
of these gateways let stations on the net- 
work operate as terminals connected to the 
host. However, newer concepts such as 
Novell’s TCP/IP server allow peer-to-peer 
Operation between PCs on a LAN and a 
host system. Similarly, the Novell X.25 
gateway can give network stations com- 
munications access to services such as 
MCI Mail or connections to other comput- 
ers through value-added networks such as 
Tymnet or Telenet. 

Novell is increasing the ways that it 
provides so-called transparent connections 
service between dissimilar systems. 
Transparent services allow an inexperi- 
enced user to access any resources in a 
multivendor network without knowing 
where they reside. 

NetWare has always been able to link 
different kinds of network interface cards 
in what is termed an internal bridge. This 
capability increases in importance every 
time IBM cements in the Token-Ring Net- 
work as a method of connecting to its 
mainframes. Even if your network uses 
ARCnet or StarLAN, the server is capable 
of internally bridging a Token-Ring card to 
an IBM 9370 or any similar system that is 
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Share your peripherals and save. 
How many expensive laser printers, plotters, 
modems and other peripherals are sitting 
idle right now? How many idle people are 
Staring at their PCs, waiting for printouts? 

Toend this waste, all it takes isa little box 
that lets your computers share every printer, 
plotter and modem. The Buffalo SX. At only 
$648, it's about $65 a port and less than a 
third the price of an extra laser printer you 
won't need. 

An end to laser envy. 
The Buffalo SX is an intelligent buffer, 
switcher and interface converter all in one. 

Any user can select a peripheral, send a 
job into the big buffer (256K, expandable 
to 1Mb), and go back to work. No manual 
switching, no moving cables, no waiting, 
no jealousy over who's hooked up to the 
laser and who's not. 


All the right connections. 
The Buffalo SX has ten ports—five senal 
and five parallel. Let seven computers share 


three peripherals. Or connect two comput- 
ers to eight peripherals. Or any combination 
between. You can even connect a parallel 
printer up to 400 ft. away with no additional 
line drivers or boosters. 

Or start with two users sharing two 
printers through the Buffalo XL. Add users 
two at a time with the non-buffered 
AS-31. Buffalo boxes combine to connect 
any number of PCs and peripherals. Nowor 
as you expand. 


Power windows 

& automatic transmission. 
Your Buffalo SX comes with installation 
software and concise instructions that tell 
you how to install it Or we'll tell you on 
our toll-free support line. Your users get 
simple on-screen menus, with printer names 
you assign. if they have a question, they 
can call on our nickel, too. 






$100 worth of software. Free. 
With your Buffalo SX, we'll indude three 
terrific productivity programs: 1. HyperKey™ 
for precise cursor control. Ends repeat key 
run-on. 2. HyperDrive™ Disk Caching. Makes 
Most applications run 3-5 times as fast; 
fully utilizes EMS or extended memory. 
3. Print Booster™ for 1-2-3 frees your PC 
four times faster when printing graphs. 

Call to order your Buffalo SX. if you can 
part with it, retum it within 45 days and we'll 
refund your $648. 

Call now. Use American Express, Visa or 
MasterCard. You'll save hours of frustration, 
not to mention the cost of another laser. 

Buffalo Products, 859 Cowan Road, 
Burlingame, CA 94010. Tel. 415-697-6249. 


800-345-2356 


800-543-2356 in California 


_BUFFALD 





©1983 Buflsle Products, int Suflabe «: a regetered tradernark of Melos, tne. MyperKey and MyperOnwe ace trademarks of HyperWare. Phnt Gooster «a trademark af Ouffalo Products. 1-2: 3.9 regutered trademart of Lotus 
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equipped with a Token-Ring. 

The NetWare Message Handling Sys- 
tem allows anyone to send messages to a 
wide variety of remote networks without 
knowing where the recipient is located or 
how to route messages. A joint develop- 
ment between Novell and Soft-Switch 
gives the PC Mail system the ability to ac- 
cess host-based mail systems like IBM's 
PROFS and DISOSS, DEC All-In-One 
and VMSmail, Wang Mailway and Of- 
fice, and MCI Mail. The Soft-Switch 
Mailbridge Server interfaces with The Co- 
ordinator on the network side and with the 
host-based mail service through a gateway 
or direct connection. 

Novell promises future development of 
a Universal Network Architecture (UNA). 
UNA conceptually allows for vendor-spe- 
cific interfaces like IBM’s APPC and 
DECnet functioning as value-added pro- 
cesses. 


MAKING ROOM FOR 0S/2_ Since 
OS/2 is still evolving, Novell’s methods of 
accommodating it are also still evolving. 
In the first quarter of 1988, Novell intro- 
duced the NetWare Requester. This OS/2 
module extends the services of OS/2 
across the network to the NetWare server. 
The NetWare Requester runs in network 
workstations along with the Standard Edi- 
tion of OS/2. Developed by Novell with 
assistance from IBM, it allows worksta- 
tions equipped with OS/2 Standard Edition 
to coexist on a NetWare LAN with DOS 





workstations, provides access to all 


NetWare services, and allows users to run 


both DOS and OS/2 applications. 

The Novell NetWare Coprocessor, 
scheduled for delivery following the re- 
lease of IBM’s Extended Edition of OS/2 
in the fourth quarter of 1988, will provide 
NetWare support for OS/2 server-based 
applications on the file server. The 
NetWare server processor will remain ded- 
icated to network operations while the co- 
processor runs NetWare value-added pro- 
cesses. The coprocessor will be available 
for both the standard IBM PC AT bus and 
the IBM PS/2 Micro Channel architecture. 


BOTTOM LINE = Another consideration 
when evaluating NetWare is support. No- 
vell maintains a chain of NetWare Centers 
providing local training and technical sup- 
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port. 3Com, Banyan, and IBM do these 
same jobs in similar ways, but Novell has 
the most concentrated field support pro- 


gram. 

Overall, NetWare sets the standard for a 
robust and complete LAN operating sys- 
tem. Any job that you can do reasonably 
well on a PC-based network, you can do 
using Novell’s NetWare: it’s mature, flex- 
ible, powerful, and fast. Like any power- 
ful tool, NetWare can be a handful to 
master, but it’s also rich in tools and alter- 
natives. —Frank J. Derfler, Jr. 


Tapestry 

Tapestry, a local area network operating 
system marketed by Torus Systems and 
sold in the eight-user version for $795, is 
one of the most complete DOS-based 
LAN operating systems. Although Torus 
markets Tapestry in several forms, the 
package sold most frequently is Tapes- 
iry/8, an eight-user version of the software 
that operates with Torus’s LAN hardware 
or any other LAN hardware that comes 
with a NetBIOS interface, including hard- 
ware from IBM and many other vendors. 

Tapestry features an icon-based inter- 
face, a feature-rich electronic mail service, 
and extensive printer-sharing utilities. It 
also sets the typical networking philoso- | 
phy—that the best network is invisible and 
that an administrator should use DOS tech- | 
niques to hide the network from the 
users—on its head. Instead, Tapestry uses 
the network to hide DOS. 

In the Tapestry system, icons represent 
applications and tools. Because of Tapes- 
try’s strict security and file-sharing sys- 
tem, a multiuser application like a data- 
base (where multiple users read and write 
files) must operate through the selection of 
an icon. The user has little opportunity to 
interact with DOS, although the adminis- 
trator can build icons that activate batch 
files. 

Tapestry is one of the few DOS-based 
LAN operating systems that you can use 
either over network interface cards run- 
ning NetBIOS or through the special soft- 
ware drivers that Torus supplies for some 
cards. The NetBIOS compatibility of Tap- 
estry is related to IBM’s marketing of the 
product in Europe as a graphic altemative 
to IBM’s PC LAN. 








TEDIOUS TO INSTALL § Tapestry is 
one of the most-complete DOS-based op- 
erating systems in terms of added features, 
but it is also one of the most-tedious pro- 
grams to install. The operating system 
needs to know the specific address of every 
interface card used in the network. Since 
this address is bumed into a ROM on the 
cards and not noted extemally, you must 
first run a special program on every PC to 
get the address of every card. Then, you 
must enter cach 17-character address into a 
relatively complex menu. You must estab- 
lish and keep an exact correlation between 


| amenu of users and a menu of node names 


and identifiers. 

Each copy of the software becomes 
linked to the interface board on which it is 
installed. Therefore moving equipment 
and swapping interface cards requires 
more than the normal amount of attention 
todetails—like which copy of the software 
goes with which interface board. 

Once you’ ve installed the software, you 
have to set it up. Because of Tapestry’s 
unique architecture, the setup process is 
not intuitive. We spent long hours staring 
at icons and the manual, trying to under- 


oe FeleeReE 


Tapestry 
Torus Systems Inc. 
495 Seaport C1.. #105 
Redwood City, CA 

y 94063 
(800) 872-5335 


= List Price: Tupesiry Net- 
work Manager Pack, required for your ftrst 
PC, $495 (lint 100 stations); Tapesiry 
Workstanon Pack, required for exch subse- 
quent station on the network, $295. Tapes- 
i/8.15. an cight-user version for $795. 
Requires: For workstation: any network 
adapter thal supports NeIBIOS. plus 320K 
RAM. and one dish drive, DOS 3.1 or later. 
For server: 384K RAM, hard disk 

In Short: Onc of the most complete DOS- 
based LAN operating systems, Tapestry af- 
fers an icon-nich interface, e-mail service, 
and extensive printer-shanng uulities. Al- 
though these features help novice users. the 
system burdens the network installer along 
the way and later forms an obstacle to basic 
DOS funcuions. Copy protected. 
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> Instantly, Without Using The : 
' Keyboard; Would It Make Your Life Easier? 


ann ar Could Input. Anything Into Your Computer 


DESKSCAN 2099 








Introducing DeskScan 2000. 
The affordable scanner 


from Chinon. 


Chinon's unique new scanner could change for- this exciting option and 
ever the way you use your computer. With OCR software, it others in package com- 
scans, digitizes and inputs text into your computer so that binations of bundled 





you can edit it with almost any word processing software. hardware and software— 
That means no more retyping of documents. Just think so that you have an af- 
how much time that could save you and your staff! fordable way of getting 
DeskScan 2000 also scans images, so that you started with your 
can input graphics too, Then you can manipulate these scanner right away. : 
images with desktop publishing or graphics software. So see for your- 
Best of all, DeskScan 2000 is much lower priced self what DeskScan 2000 
than most effective scanners. That means it’s finally cost- can do for you. Call TOLL- 
effective to put a scanner on every PC user's desk. FREE 1-800-441-0222 
DeskScan's unique overhead scanning design TODAY for the DeskScan 
means that you no longer have to separate pages from 2000 dealer nearest you. 


documents to feed them through a scanner. The document 
stays still while the scanning head ‘yeads” the page. And 
the unit automatically adjusts for room lighting levels. 
Scanners aren't just for desktop publishing any CH i NON 
more. DeskScan 2000 becomes an economical FAX, with the 
simple addition of an inexpensive add-in board. Chinon sells Chinon America, Inc., 660 Maple Ave., Torrance, CA 90503 
CIRCLE 318 ON READER SERVICE CARD 
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ervers, workstations, cards, and ca- 

bles are the dry-bones hardware into 
which networking and application soft- 
ware breathe life. Though this issue em- 
phasizes software, you need to under- 
stand how to put the software together 
with the hardware to come up with a 
complete system. 


SERVERS AND CLIENTS In a PC- 
based network, computers act in the 
functional roles of servers and worksta- 
tions (sometimes called ‘‘clients’’ to dif- 
ferentiate them from high-powered 
graphics ‘‘workstations’’). 

The servers make their attached disk 
drives, printers, modems, and other re- 
sources available to the workstations. 
Software running in the workstations 
gives network users access to the data 
and devices available on the server(s). 
The networking software running on the 
server determines whether the server will 
be dedicated to its service role, or wheth- 
er it can also nun local application pro- 
grams (in what are termed “peer-to-peer 
networks’’). 

You can use an 80286- or 80386- 
based machine as a server. Many 
networking companies also sell heavy- 
duty AT-class machines with the power 
supply and cabinet capacity to support 
several disk and tape drives as dedicated 
servers. Companies such as Novell, 
3Com, and Univation increasingly fea- 
ture dedicated servers with 80386 pro- 


stand the process. While we’re not making 
a direct indictment of Tapestry’s operation 
or structure, we found its installation and 
setup slightly confusing, somewhat te- 
dious, and definitely more complex than 
those of its competitors. 


EASIER IN OPERATION The good 
news is that once the administrator’s initial 
work is done, the users have things easy, 

















A local area network typically combines 
networking software (like Univation's LifeNet, 
shown above) with network interface cards, a 
speedy hard-disk-equipped computer acting as 
a server, and cabling to tie the pieces together. 
As more manufacturers have entered the 
market, the price of network interface cards 
has dropped from around $500 to $700 each 
down to the $200-to-$400 range. Several 
alternative types of cabling, including fiber- 
optic, twisted-pair wire, and coaxial cable, are 
available as well. 


cessors. Banyan sells servers that use 
processors in the Motorola 68000 family. 
These dedicated servers usually cost 
from $6,000 to $10,000. 


within a limited world of alternatives. All 
the resources of the network are available 
through point-and-shoot icons. You typi- 
cally pass from a Tapestry menu to the 
opening screen of the application with no 
intermediate stops. Terminating a program 
brings you right back to Tapestry. 
Tapestry’s icons use the office analogy. 
Disk drives are divided into filing cabinets 
and drawers. You ‘‘open’’ cabinets and 


NETWORKING’S NECESSARY HARDWARE 


LANs do not live by software alone. You also need servers, 
workstations, cards, and cables to fashion a complete system. 





INTERFACE CARDS Inside each 
workstation and server, a network inter- 
face card communicates with the 
networking software through either Net- 
BIOS or special driver software. The size 
and on-board processing power of the 
network interface cards vary greatly. 
Vendors such as 3Com and Proteon sell 
cards, typically used in servers, that carry 
their own 80186 processors and RAM to 
keep network-communication tasks from 
burdening their host systems. 

Companies such as National Semi- 
conductor, Texas Instruments, and Stan- 
dard Microsystems market chip sets for 
Ethemet, Token-Ring, and ARCnet net- 
work interface cards. While 18 months 
ago a typical network interface cost 
$600, the increased availability of these 
chip sets has tured interface cards into 
commodity products—with current 
prices for ‘‘no frills’’ Ethernet and ARC- 
net cards ranging in the low $200s. 

Some networking software, such as 
IONET, runs only on proprietary net- 
work interface cards. But many other 
products will support cards from a vari- 
ety of vendors. 


CONNECTING CABLES It’s the net- 
work interface card that determines the 
type of cabling you'll need to connect the 
servers and workstations. Choices in- 
clude twisted-pair telephone wire, 
shielded twisted-pair data-grade wire, 
coaxial cable, and fiber-optic cable. 


drawers by tagging them from a menu in 
the bottom half of the screen. Not only can 
you click a mouse on the icons, but the 
program even gives you the up-and-down 
‘elevator’ boxes next to windows of file 
listings. 

You use Tapestry’s tools for every 
DOS function, from formatting disks to 
making file transfers and viewing text 
files. A full-screen editor lets you build 
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However, if one of these types of wire is 
already installed in your building, you'll 
want to select an interface card that can 
work with the existing wiring. 

Twisted-pair telephone wire is typi- 
cally installed in buildings to carry voice 
Private Branch Exchange (PBX) tele- 
phone traffic. Many companies see this 
wire as an excellent way to carry data 
too. You're likely to find sufficient twist- 
ed-pair wiring for your LAN if your 
building was wired for a PBX within the 
last 6 to 7 years. It should come as no sur- 
prise that AT&T’s StarLAN system was 
one of the first to use twisted-pair tele- 
phone wire for LANs. But you can now 
get Ethernet (3Com) and ARCnet (Stan- 
dard Microsystems) interface cards for 
unshielded twisted-pair wiring. IBM’s 
PC LAN Baseband Adapters use two 
pairs of twisted wire to carry data signals. 

When you find them installed, twist- 
ed-pair telephone wires have the signifi- 
cant advantage of economy. However, 
because the wires can absorb noise from 
radio and electrical devices, the network 
interface cards will have difficulty com- 
municating in environments that have a 
great deal of electrical noise. 

Data-grade twisted-pair wire, on the 
other hand, carries an extemal alumi- 
num-foil or woven-copper shield that is 
specifically designed to reduce electrical 
noise absorption. Different companies 
have their own specifications for these 
cables, although IEEE standards apply to 


batch files or write notes without fancy for- 
matting into ASCII files. 

All of this insulation from DOS brings 
its own set of adjustments and complex- 
ities. Some actions, like changing the ac- 
tive disk drive, are more complex in Tap- 
estry than in DOS. 

The default is to set Passwords for the 
use of practically every service. But there 
are no handy tools like network names or 





systems like IBM’s Token-Ring. 

Shielded twisted-pair cables are ex- 
pensive and difficult to work with and re- 
quire custom installation. Still, IBM has 
been successful in marketing a wiring 
plan that uses these cables for Token- 
Ring installations. The IBM plan adds re- 
liability (and substantial cost) by using a 
separate run of cable between every serv- 
er or workstation and a central wiring 
hub. This wiring plan significantly in- 
creases the amount of cable used, but it 
also ensures against total failure of the 
network in the event that one cable is bro- 
ken or shorted. 

Coaxial cable, particularly the thin 
RG-S59 or RG-62 type, is easier to install 
than shielded twisted-pair data-grade ca- 
ble and has many of the same noise-resis- 
tance advantages. This cable is used in 
Standard Microsystems’ ARCnet and 
3Com’s EtherLink. ARCnet typically 
uses a hub wiring plan in which every 
station links directly into a central wiring 
hub, a scheme that reduces the vulnera- 
bility of the overall network. EtherLink, 
on the other hand, uses a station-to-sta- 
tion wiring scheme that is economical be- 
cause it uses less cable than a hub-type 
scheme but that runs the risk of total net- 
work failure if any one link is severed or 
shorted. 

Though it does not improve transmis- 
sion speed, fiber-optic cable allows for 
greater distance between stations and 
provides total immunity to electrical 


group associations to make security activi- 
ties easier for the administrator. Security in 
Tapestry means that users and the adminis- 
trator must keep track of lists of pass- 
words. 

Tapestry has five levels of read/write 
protection for files. These levels of privi- 
leges offer separate capabilities for the 
owner of the file and for other network us- 
ers. If you want to create a file and then 








noise. A fiber-optic link can run for sev- 
eral kilometers without the need for re- 
peaters to regenerate the signal. Radio 
transmitters, arc welders, and noisy fluo- 
tescent lights have no effect on the light 
pulses traveling inside such cable. Many 
vendors, including Proteon, Pure Data, 
and IONET, offer versions of their net- 
work interface cards adapted to fiber-op- 
tic transmission. Codenoll Corp. special- 
izes in fiber-optic devices—such as 
hubs, amplifiers, and bridges—and has 
fiber versions of Ethemet and ARCnet 
cards. 

If you install the cabling from scratch 
in an existing building, it can account for 
the most-significant costs of the network. 
Depending on local labor rates and build- 
ing codes, installing cable can cost as 
much as $1,000 per workstation. But as 
the results from the PC Magazine Inter- 
active Reader Service’s survey indicate, 
many companies are installing the cable 
themselves—even if they have systems 
integrators install the networking cards 
and software. Using existing telephone 
wiring is another cost-reducing practice. 


CONSTRUCTING THE WHOLE 
Because of currently available de facto 
standards and protocols, you can mix and 
match these pieces—servers, network in- 
terface cards, cables, and software—in 
myriads of ways to form an optimally 
productive and cost-effective network. 

—Frank J. Derfler, Jr. 


share it with others through the network, 
you have to execute a complex series of ac- 
tions to select the file and unlock it so that 
others can modify it. 


PLUSES AND MINUSES To its credit, 
Tapestry’s performance was better than 
that of many of the other DOS-based prod- 
ucts compared in our benchmark tests. We 
ran the program on Western Digital Ether- 
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w/Hard Drive $3,130 (40MB) $2,430 (40MB) $1,796 (20MB) 

w/Hard Drive $3,580 (40MB) $2,880 (40MB) n/a 


Special Note ‘f Also available as CPU 386/20 Tower Also available as CPU 386/16 Tower | 22-pound portable includes 20MB 
(optional). Made in U.S.A. (optional). Made In U.S.A. hard drive and Supertwist EL backilt 
LCD. Made in U.S.A. 


_ YOUR SATISFACTION GUARANTEED — 


All CPU systems carry a 80 day money back guarantee. comprehensive 18 month parts and labor warranty. CPU 386, 
You'll receive a full refund, exctuding shipping charges. 286/P and Turbo XT basic systems are warranted for one year. 
Returns must be shipped prepaid and insured, as new, and During the warranty period, we witl repair or replace, at our 
include documentation, as welt as a Return Authorization option, any defective part at no additional charge. Add-on products 


Number on the shipping tabel, CPU 286 basic systems carry a (hard drives, monitors, etc.) carry manufacturer's warranties. 


©1988 Computer Products United, Irwindale, Catifarnia, All rights reserved. Pricing ond system configurations are subject to change without natice. 
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CPU 286/12 CPU 286/10 CPU TURBO XT 
Monitor Not included Monitor not included includes Monochrome Monitor 


aaa CPU 286/12 CPU 286/10 CPU Turbo XT 
Los iit PT EE! 
Li | I a EC ee 
} Wat State Zero, Norton V3 Srating 15.3 | Zero, Norton V3 Stating: 5 | Zero 
PRAM BRK DRAM (80s) SUK DRAM (1005) | ok 
j Ports 2 serial 1 parallel, joystick adapter [2 serial, 1 parallel joystick adupter_] I serial, 2 parallel, game port | 
; 


5 Ss 
Expansion Slots 
key standard 
_ | ET Ee 
|_Reset Switch __|_Yes, with 2second safety delay | Yes, with 2-second safety delay | Yes 
i: AGeoee Th ft re oe) 


| Warranty |b months months year 
System Configurations Of Saal 


a i fe 
1 i ie 
Monochrome System $1,135 $1,035 $595 
w/Hard Drive $1,530 (40MB) $1,285 (20MB) $890 (20MB) 
EGA System $1,585 $1,485 $1,045 
w/Hard Drive $1,980 (40MB) $1,735 (20MB) $1,340 (20MB) 


Features Selectable System Bus Also available in optional full size $596 Complete. Includes 12° high 
Timing for add-on board compatibil- case with five drive bays. resolution monitor and Hercnles 
ity. Made in U.S.A. Made In U.S.A. compatible graphics card. 


TO ORDER, CALL (800) 824-2936 


We accept Visa, MasterCard, and cashier's chscks. Purchase 
orders welcome with approved credit, Personal checks take 15 
days to clear, Written inquiries should be sent to CPU, Dept. 
28, 12803 Schabarum Avenue, Irwindale, CA 91706. Hours: . Tech Support: (818) 814-2367 
Monday through Friday, 7 a.m. to 6 p.m. PST; Saturday, — United ViSA_| IMatercord| 
10 a.m. to 3 p.m. PST. eos ‘ 
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Computer ' California: (800) 662-6111 
Products ca! inauiries: (818) 338-5959 





~_ PC IMOUSE 
AND AUTOSKETCH. 








FOR SERIOUS P 
OF CAD AND MOUSE. 


From the makers of AutoCAD? 
Ever think you'd use your PC to 
draw anything but your salary? 
Probably not. Becattse CAD and 
mouse drawing tools have always 
been either too complicated or 
expensive. Or their results were 
strictly mickey mouse. 
Until we bundled AutoSketch 
from the makers of AutoCAD 
and PC MOUSE — from the origi 
nal mouse company. The two stan 
dards in graphic precision for 
anyone who wants to draw with a 
PC. Serious or not. 
Even if you've never used PC 
drawing tools before, in very little 


time you'll find AutoSketch lets 
you create charts, diagrams, illus- 
trations, or just about any kind of 
line art you need. And,with PC 
MOUSE, you can draw, copy and 
move shapes and symbols around 
the screen at the touch 
ofabutton. Just pull down 
a menu, point and click. 
The only mouse that 
uses advanced optical 
technology, PC MOUSE 
has no moving parts. 
So it not only gives you 
smoother hand control 
and digital pointing 
accuracy. It also elimi- 
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Autosketch, AutoCAD, Apple and IBM are registered ora 
pectivels “Lrorted Lifetime YGarranty apples ta hardware prod 
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nates the need for cleaning and 
maintenance. Which is one reason 
why it comes with a Lifetime 
Warranty” 

So ask your dealer about the 
new bundled package that gives 
you serious CAD draw: 
ing tools. PC MOUSE 
and AutoSketch. 


MSC 


Technologies, Inc. 


Formerly Mouse Systems 
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net cards supplied by Torus Systems. 
When power was lost to the network 
Stations, the server could not recover and 
reboot if other stations were attempting to 
contact it after a reboot. So after a power 
bump, you must tum off the nonserver sta- 
tions until the server is powered on. 
Tapestry’s excellent electronic mail 
system notifies you of incoming mail and 


has the ability to attach binary files to out- | 


going messages. The printer spooling sys- 
tem is also excellent. It notifies you of 
completed jobs and makes selecting avail- 
able networked printers easy for any user. 
Overall, Tapestry burdens the network 
installer and administrator and doesn’t 
give them anything back in the way of di- 
agnostics or troubleshooting tools. The to- 
tal environment Tapestry offers makes it 
easy for novice users to start applications, 
but users who know DOS will have little 
use for that knowledge. 
—Frank J. Derfler, Jr. 


10NET 

‘Very good gets much better’’ describes 
IONET Communications’ |ONET ($695 
per node, $895 for fiber-optic version). 
This integrated package offers functions 
that are extra-priced options or unavailable 
even on heavy-hitting networks from No- 
vell, 3Com, and Banyan. It supplies all 
hardware except wire or cable, and you 
must use the JONET software with the 
IONET cards (and vice versa). The soft- 
ware includes electronic mail, public cal- 
endar, bulletin board, communications 
programs, print spooling, disk caching, 
and management reporting programs. 

Since /ONET is based in DOS and al- 
lows peer-to-peer resource sharing, it’s 
slower than networks requiring dedicated 
servers but more flexible. Release 3.3 in- 
cludes disk caching that significantly im- 
proves performance and adds NetBIOS 
services for gateway and mail products us- 
ing NetBIOS session services. 

The JONET architecture offers a great 
deal of flexibility in network configura- 
tion. JONET allows any workstation to 
contribute resources such as disk drives or 
attached printers to the network. Any user 
can move to any network node and have 
full network privileges. 

The three /ONET disks contain the 








main network program for every worksta- 
tion and several utility programs for com- 
munications and administration. On work- 
stations that don’t share resources, [ONET 
and DOS 3.3 take about 130K of memory. 
Stations that act as servers and share their 
resources lose over 300K RAM to JONET 
and DOS. More RAM can go to disk cache 
if extended memory is unavailable, but it’s 
easy to terminate the JONET program in 
order to free up memory for running large 
local applications. 


CHOOSE COMMANDS OR MENUS 
JONET users have a choice of entering 
commands (either directly or through 
batch files) or using a scries of easily ac- 
cessed menus. Many network menus are 
RAM resident, so you can access facilities 
like CHAT and printer spooling from 
within an application. 

Fox Research (the original name of 
IONET Communications) released the 
JONET programs with a series of com- 
mands borrowed from mainframe sys- 
tems, such as MOUNT (gain access to a 
shared resource). In response to the popu- 
larity of the MS-Net redirector, Fox aug- 
mented the old command words with 
words used in other LAN programs. 
MOUNT is still there, but the more com- 
mon NET USE, borrowed from MS-Net— 
based programs, will work too. 


STRONG SECURITY J/ONET’s access 
security features are strong and flexible. 
Each person at a station contributing re- 
sources to the network, such as a disk drive 
ora printer, can set security restrictions on 
the use of the resources. You can assign se- 
curity “‘levels’’ to each network user. To 
gain access, the user must have an equal or 
higher security level than the one assigned 


to the device. You can also protect individ- | 


ual files the same way. /ONET even lets 
you assign different security levels for 
writing and reading an individual file. 


MORE FEATURES AND UTILITIES 
The list of features and utilities included in 
the /ONET networking software is longer 
than that of any other LAN, regardless of 
price or architecture. /ONET includes 
printer sharing, calendering, diagnostics, 
electronic mail, and station-to-station 
communications. Some features, such as 





station-to-station communications and di- 
agnostics, are available from RAM-resi- 
dent menus. Other utilities, such as elec- 
tronic mail and group calendaring, run as 
application programs. 

A network with distributed resources 
requires solid station-to-station communi- 
cations. You have to be able to send a 
quick message to the person next to the let- 
ter-quality printer to ask if letterhead paper | 
is loaded or to the person with a hard disk 
to ask if a file is current. We refer to this as 
rude messaging, because the messages in- 
terrupt you in the middle of your work. 
JONET has an excellent rude-messaging 
capability; it’s easy to use and also easy to 
lock out. 

CB is JONET’s unique station-to-sta- 
tion capability. Just like the popular CB 
service on CompuServe, it allows network 
users to engage in multipoint public dis- 
cussions over the network. A utility called 
CHAT allows private point-to-point on- 
screen real-time discussions. 

TALLYS, NETSTAT, and NETLOG 
are three JONET administrative features. 
TALLYS gives an immediate report on 
technical network parameters—such as the 
number of packets sent, received, and ac- 
knowledged; full buffers; collisions; bad 


FACT FILE 


IONET, Version 3.3 
JONET Communications 
7016 Corporate Way 
Dayton, OH 45459-4223 
(513) 433-2338 
Lisl Price: Software, 
$495; bundled with 
board, lap box, cable, 
software and documentation, $695; fiber- 
optic version, $895; unbundled NetBIOS 
version $395; NetBIOS version $695. 
Requires: For workstation: 192K RAM one 
disk dnve, DOS 2.0 or later. For server 
396K RAM. 
In Short: This flexible integrated nctwork. 
with peer-lo-pecr resource shanng und DOS- 
based servers, has many features not stan- 
dard on other packages; you must use JONET 
handware with /ONET software, and vice 
| versa. Excellent printer-sharing utiles and 
unique group-calendaring features are in- 
cluded Not copy protected. 
CIRCLE 681 ON READER SERVICE CARD. 
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packets; and statistical errors. NETSTAT 
describes the resources available to any 
user on the network. It displays the name 
of the node, users of the node, and the utili- 
ties available. NETLOG is a management 
tool that reports on the users signed into a 
network superstation. It gives a good pic- 
ture and audit trail of the major actions tak- 
en by specific users on that station. 

The new 1OCACHE utility lets you set 
aside RAM on a station acting as a server 
for disk caching. A minimum of 70K 
RAM is required. The caching is effective, 
and an excellent cache performance screen 
gives statistical information you can use to 
“*tune’’ the size of the cache. The 
1OCACHE program can mn in extended or 
expanded memory. 

The LOSPOOL utility intercepts and 
holds printing jobs until the specified print- 
er is ready. Several screens give the status 
of the jobs in the spool. You do have to re- 
member to close the spool to send a job to 
the printer. We particularly liked that the 
spool program sends a message back when 
your job has finished printing. 

1OMAIL is a store-and-forward elec- 
tronic mail system that runs on each indi- 
vidual PC but stores the message files it 
Creates on a single shared hard disk. Text 
can come from a built-in text editor (with 
overwrite, insert, and full-screen cursor 
movement) or from a text file. But you 
cannot attach binary files to a IOMAIL 
message. 

1ONEWS is a simple electronic bulletin 
board that would normally be used by the 
network administrator to announce com- 
pleted or proposed changes to the system. 
Anyone on the network can use it to make 
any type of announcement. 

The 1ONET calendar (a utility people 
ask for frequently and almost no other 
LAN vendors offer in their basic packages) 
allows each user to indicate free or busy 
periods on a public calendar. It’s a handy 
way to schedule meetings, certainly beat- 
ing the “‘When are you free?’’ telephone 
exercise that workgroups must frequently 
perform. 


If your network needs are best satisfied | 


by a network with peer-to-peer resource 
sharing and DOS-based servers, we rec- 








ommend /ONET highly. It’s perfectly suit- 
ed for office or classroom applications. 
—Frank J. Derfler, Jr. 


3+Share 


3Com Corp.’s network operating system, 
34Share ($1,050 for one to five users), 
doesn’t fit neatly in the categories of net- 
work operating systems. The 3+ server 
software has MS-DOS at its core, and the 
workstations use the MS-Ner redirector. 
3+Share requires an investment in dedi- 
cated server hardware, for which it retums 
excellent performance. The latest versions 
of the software, 3+Share, Version 1.3, 
and 3Plus for Macintosh, link MS-DOS- 
based and Apple products and make instal- 
lation a snap. 

3Com is working on its fourth genera- 
tion of networking software. Bob Met- 
calfe, one of 3Com’s founders, invented 
Ethemet, so the first generation was the 
development of the Ethemet/XNS proto- 
col standard at Xerox. The second genera- 
tion, 3Com’s first product as a company, 
was EtherSeries. The third, and present, 
generation is 3+Share, while the newly 
announced fourth generation is 3 +Open/ 
Lan Manager. Each generation has sought 
to include the emerging hardware and soft- 
ware standards of its time. 

The development of the Ethernet/XNS 
protocol identified both the physical media 
and the protocol to accommodate the 
amount of data that Xerox envisioned in 
the paperless office of the future. With the 
second-generation EtherSeries, 3Com de- 
veloped a network operating system that 
integrated DOS-based PCs into one net- 
work for sharing high-priced peripherals. 

The original limitations of MS-DOS se- 
verely restricted the ability of EtherSeries 
and other DOS-based network operating 
systems from sharing data within an appli- 
cation running on a network. MS-DOS 3.1 
and later versions try to address this prob- 
lem by providing commands for both re- 
cord and file locking. 

Together with the enhancements to 
DOS, Microsoft and IBM developed PC- 
Net. PC-Net included three protocols and 
interfaces that became models, if not 
“‘standards,”’ for PC-based networks: the 
Microsoft Redirector, NetBIOS, and Serv- 
er Message Blocks (SMB). 3Com incor- 
porated these developments into its present 
networking software, 3+Share, which re- 
tained the dedicated server concept and of- 
fered significantly better performance. 





CORE OF THE SYSTEM The core of 
3Com’s network operating system is 
3+Share with its adjunct 3+Menus. The 
3+Menus system lets the administrator 
build menus guiding the use of the re- 
sources of the network and local computer. 
The LAN administrator can use the menu 
system to design various degrees of insula- 
tion between novice users and both MS- 
DOS and 3 + Share. 

Besides 3+Share and 3+Menus, 
3Com has a series of optional products. 
3+Mail, an electronic mail package that is 
both powerful and simple to use, provides 
all the fundamental e-mail message ser- 
vices as well as the ability to attach a num- 
ber of DOS files to any message. 3+Re- 
mote is an add-on product giving people 
dialing into the server the capability to act 
as a local network workstation. 


EASY TO INSTALL Version 1.3 of 
3+Share, designed to support 3Com’s 
new 80386-based server, uses the 80386 
architecture by making 32-bit memory 
moves intemally, Some of the best news is 
that the program is easy to install. 3Com’s 
new line of servers (38/200 and 3S/400) 
comes with all the basic software prein- 
stalled, and you also get a copy of the soft- 
ware on disks. 


Bi race FILE 


34+Share, en 1.3 

3Com Corp. 

3165 Kifer Rd. 

Saota Clara, CA 95052- 

8145 

BPIurs | 408) 502-6100 
List Price: PC server ts 
A~J $1,050 tor one to five us- 

ers, $2, 100 for more than five users. 
Requires: For server: 640K RAM PC AT or 
compatible, one disk drive, extended memo- 
ry card, DOS 2.0 or later. 
In Short: This high-perlormance network 
Operating system is recommended for dedh- 
vated service on 3Com server hardware 
With features that include support for Apple 
Macintosh products and internetworking. 
product is easy to install and performs on a 
par with Novell's NetWare and Banyan’s 
VINES in all but its management tools and 


satistical reporting. Not copy protected, 
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CORE's He Capacity Series are 
the first ESDI disk drives designed 
specifically for networks and other 
applications requiring large capacity, 
ultra-fast performance and maximum 
reliability. 


First in Noveli 2.1 Certification. 
CORE's HC Series drives and con- 
trollers are the first to be certified by 
Novell for NetWare 
2.1. Our HC Series 
drives increase 
NetWare’s per- 
formance while 
supporting all 
of its options. Up 
to four CORE ESDI controllers can be 
used to support 8 HC Series drives for 
a maximum system capacity of 3.05 
gigabytes. 


First in Reliability. CORE’s HC Series 
drives surpass all industry standards. 

A 50,000hr Mean Time Between 
Failure rating assures you of the most 
reliable disk drive performance avail- 
able. Our three-year direct replace- 
ment warranty is the best in the 
industry. 


First in Performance. CORE’s HC 
Series drives produce Average Access 
Times from 10 to 17 milliseconds and 
Data Transfer Rates over 900KB/sec. 


CORE's HC Series drives are available 
in 40, 90, 150, 310 and 380MB 
capacities and are for IBM's PC/AT 
and PS/2, most ‘286 and ‘386 type 
systems and compatibles. 


COREpower your network. Con- 
tact your nearest dealer or CORE 
representative today. 


Northeast Region: Southern Region: 
203/357-1339 407/997-6055 


Central Region: | Western Region: 
312/439-0511 213/312-8130 


Paris, France: United Kingdom: 
1/42.27,29.22 0990 23491 


Distribution through MICRO D-TPD, Gates, GBC 
Distributors, TRICOM and Vitronix 


‘CORE 


INTERNATIONAL 
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Since DOS comes with 3+Share, you 
get ready-to-run workstation boot disks 
that bring you into the network. Install the 
cables and cards, boot the disks right out of 
the box, and you are ‘‘on the air.”’ 

The system comes up with menus and 
some users installed, and with applications 
ready to customize and install. System in- 
Stallation that used to take a couple of 
hours now takes just a few minutes (not 
counting cable installation). 




































VARIETY OF MODULES = 3 +Share of- 
fers a basic suite of network services. It in- 
cludes modules called the Process Manag- 
er, Concurrent Input Output System, 
3+File, 3+Print, 3+Name, and Locator. 
They fully support the industry-standard 


work capabilities of DOS 3.1, the Micro- 
soft Redirector, and NetBIOS. Adherence 
to these de facto standards ensures com- 
patibility with all IBM PC—compatible 
software, all PC-Net-compatible soft- 


BIOS. 

3Com designed each level of 3 +Share 
with software modules that conform to the 
OS! (Open System Interconnection) mod- 
el. Ina network workstation, 3Com imple- 
ments these modules as standard DOS 
drivers loaded by CONFIG.SYS at boot- 
up. The networking software requires over 
150K of RAM. If you buy 3Com’s top-of- 
the-line network adapter card (with 256K 
of on-board RAM), most of the drivers 
will run in the adapter’s memory. 

The modularity of 3Com’s protocols let 
them support NetBIOS in two stages. Ini- 
tially they emulated only the essential in- 
terrupt calls. Starting with Version |.2.1 
of 3+Share, 3Com’s software supports 
the full specification, running NetBIOS on 
the workstation and the Locator module on 
the server. Most of the LAN-to-mainframe 
gateways now on the market need these re- 
sources. 

The Process Manager (PM) module al- 
lows a network server running 3+Share to 
perform multitasking. It realizes that not 
all tasks are equal—some are slower than 
others. By switching back and forth be- 
tween tasks, the PM seeks to use hardware 
resources as efficiently as possible. 

Both MS-DOS and the PC’s BIOS 
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MS-DOS file structure, the expanded net- | 


ware, and all applications written for Net- | 





were designed around single-tasking and | each partition. So a 3Server (with an 


one-at-a-time disk access. If multiple 
workstations needed to access a network 
disk simultaneously, the contention be- 
tween them would cause the ROM BIOS 
to lock the system. To get around this 
problem, 3Com developed a Concurrent 
Input Output System (CIOS YS). 

CIOSYS provides two main services. 
First, it queues and processes multiple disk 
access requests (according to disk loca- 
tion), using an elevator-type priority sys- 
tem. Second, it provides caching of both 
disk FATs and of most-recently used data. 
If the server has expanded memory, all 
caching occurs there. 

3Com used the concept of a network 
name (the company calls it a ‘‘share- 
name’”’) as a way of sharing network re- 
sources. Any user can establish a share- 
name and assign it access rights and a pass- 
word. Other users can then link a DOS 
drive (logical) to the sharename. 

Network security depends on the sys- 
tem of access rights and passwords. The 
security system has another important as- 
pect. Under 3+Share the root directory of 
each partition belongs to the server user. 
Thus no other user—not even the network 
administrator—has access to another us- 
er’s home directory without permission. 
When a project member transfers to anoth- 
er project, the LAN administrator simply 
must change the sharename passwords 
(and distribute new passwords) to deny ac- 
cess. 


DEDICATED SERVER APPROACH 
3Com designed its 3Server line of network 
servers as dedicated servers. Although the 
software allows you to use a PC as what 
the company calls a concurrent server—as 
both server and workstation—3Com does 
not recommend doing so because the soft- 
ware is largely memory resident. 

The dedicated server approach 3Com 
does recommend lets the parts of the DOS 
Memory map reserved for slots, video 
memory, and other functions become 
available for use as RAM. The extra RAM 
allows the server to run more software and 
to have more buffers without resorting to 
expanded memory. 

The 3Servers set expanded memory 
aside for caching. They cache both the 
FAT and the most recently used sectors of 











80186 processor) provides better perfor- 
mance than a PC Server (with an 80286 
processor). It is also capable of running 
more 3Com program modules simulta- 
neously and giving better performance. 
One of 3Com’s most-significant new 
products is the 38/400 server, built around 
a 16-MHz 80386 processor. It represents a 
major design philosophy departure for 
3Com servers. On the one hand, 3Com has 
added four AT-type slots to the server, 
adding greater ease of ‘‘in-server media 
bridging” similar to that of Novell, using 


6 
Since under 3 +Share each par- 
tition’s root directory belongs to 
the server user, no other us- 
ef—not even the network admin- 
istrator—has access to another 
user’s home directory without 
permission. 

e 


3+Netconnect. On the other hand, it has 
upped the level of architectural sophistica- 
tion. To improve performance and speed, 
3Com has added mini/mainframe type fea- 
tures to the servers. 

The system memory is triported: the 
CPU, the Ethemet coprocessor, and ‘the 
SCSI controller can simultancously access 
different parts of memory, 3Com has fur- 
ther optimized the disk and controller sub- 
system. The subsystem includes a high- 
performance (16-millisecond) 15S0MB 
hard disk, the controller supports over- 
lapped seeks on multidrive configurations, 
and the subsystem supports out-of-order 
data transfer and uses a 1:1 disk interleave 
factor. 


3+ FOR MACINTOSH 3Com, which 
puts an AppleTalk port on every 3Server, 
has introduced software to integrate Macs 
and PCs on the same network: 3+ for 
Macintosh. Now Mac users can have all 
3+Share services, including file sharing, 
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Free Sidekick Plus with any Intel Above” Board purchase. 
Borland’s latest release, Sidekick’ Plus, is yours free when 
you buy any Above Board expanded memory board. 
Including our latest release — Above Board 2 for the 
powerful PS/2™ models 50 and 60. 

Look for details at your computer store. Or call 
800-356-3071. But hurry A chance to clean up like 
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printer sharing, and e-mail. They can tie 
AppleTalk hardware to the 3Server, and 
those with slotted Macs can insert a 3Com 
Ethemet card for the Mac. 

3+ for Macintosh offers full inter- 
networking features and security. The Mac 
user interface is compatible with Apple 
Share. Network Folders representing net- 
work resources appear on the desktop. 
You use the Chooser on the Apple menu to 
select the directory you want to operate in. 
If Apple and PC applications have the 
same file format, their data files are imme- 
diately available to applications on either | 
or both machines. 3+ for Macintosh, 
though, does not do application-specific 
data file translations. 





OS2 EXTENSION PROMISED 3Com 
and Microsoft are jointly developing the 
OS/2 LANManager, one of the promised 
extensions to OS/2, slated to provide net- 
work support. 3Com calls this system 
3+Open. The approach to the extension 
assumes that the basic operating system on 
both the workstation and the server will be 
OS/2. According to 3Com, this assump- 
tion is in tune with IBM’s LAN philoso- 


ry. 

OS/2 has a programming interface 
called Pipes; 3+Open will extend these 
with Named Pipes. Essentially, Named 
Pipes associates names with software run- 
ning on a workstation (or the server). This 
allows program-to-program communica- 
tion and distributed processing. 

Overall, where 3Com tries to adhere to 
industry practices and standards, Novell 
attempts to create its own standards with 
specifications such as value-added pro- 
cesses. Where 3Com’s designers worry 
about future flexibility and backwards 
compatibility, Novell looks for high ca- 
pacity and power. Where 3Com designed 
products to provide interoperability with 
AppleTalk and Token-Ring, Novell 
sought media independence. 

The only area in which Novell's 





NetWare and Banyan’s VINES surpass 
3Com’s 3 +Share today is that of manage- 
ment tools and statistical reporting. | 
NeiWare and VINES make it easier than 
3+Share does for a manager to monitor 
the performance of a server, to control user 
entry, and to determine exactly who 

| should pay for what. No doubt 3Com will | 


remedy this imbalance with 3+Open. 
—Walter Adams and 
Frank J. Derfler, Jr. 


TOPS 


Using the TOPS interface card and soft- 
ware, from TOPS (formerly Centram Sys- 
tems, now owned by Sun Microsystems), 
you can link PCs with Apple Macintoshes 
and UNIX computers. 

Since the Mac has become a legitimate 
corporate tool, the $490-per-node TOPS 
can be a valuable way for companies to 
share data and printers among PCs and 
Macs. Other developments are making 
such connections easier and Macs more 
valuable. In fact, new Macintosh comput- 
ers have a built-in network interface port 
for the AppleTalk telephone wire connec- 
tion. 

The TOPS network interface cards for 
the PC work only with the TOPS software, 
and you cannot use NetBIOS as a standard 
interface between the interface card and 
other network operating systems. But the 


TOPS software works with several PC net- | 


work interface cards designed for compati- 
bility, including a new Hercules card 


called Network Card Plus (combining | 


Hercules monochrome graphics and 
networking), the TandyLink card distrib- 
uted by Tandy Corp., and Apple’s own 
AppleTalk card for the PC. 


The software provides the translation | 


facilities enabling the different vendors’ 
machines to share files and peripheral de- 
vices. TOPS, with an architecture de- 
signed for flexibility and simplicity rather 
than speed, can link up to 32 computers on 
the network. You can bridge the network, 
with multiple networks mixing any of the 
supported computers. TOPS provides spe- 
cialized software for each of the different 
vendors’ machines, allowing them to run 
on the network. 

TOPS acts as a standardized environ- 
ment, providing universal file-access pro- 
tocols. It handles the problem of incom- 
patibility between systems by translating 
local requests of a certain machine’s oper- 
ating system into a request it recognizes in 
any machine on the network. 

The TOPS network is a peer-to-peer 
network, meaning that any workstation 
can share or use any other workstation’s 








files and devices. The latest version, 2.0, 
lets any station on the network make an at- 
tached printer available to the network. 

If you use a PC or compatible, your ap- 
plications can use TOPS to access data 
stored on another PC or on a Macintosh. 
You can refer to a Mac’s drive just as you 
would a floppy or hard disk on your own 
PC. If you are using a Mac, PC volumes 
appear on the Mac screen as disk icons, 
just as if they were on the attached drives 
of the Mac. 

TOPS for the PC, or TOPS/PC, is a 
functional, basic, easy-to-install network 
for PC-to-PC networking. TOPS/PC isn’t 
as fast as many PC-to-PC networking al- 
tematives, but it isn’t as expensive or diffi- 
cult to maintain as some of these alterna- 
tives are. TOPS/PC lacks, however, the 
electronic mail, calendaring, security, and 
administrative features found in compet- 
ing PC-only products like /ONET. 


SOFTWARE MODULES The TOPS 
networking software modules intercept 
certain DOS calls, redirect them out 
through the network, and answer requests 
for services coming in through the net- 


PC 
hd FACT FILE 


TOPS, Version 2.0 
TOPS, A Sun 
B Microsystems Co. 

950 Manna Village 

Phwy. 

Alameda, CA 94501 

(415) 769-9669 

List Price: For network 
sottware required to put one PC on TOPS 
Network, $189: hardware interface product. 
$239: $59 lor TOPS teleconnector, which 1s 
required for use of network 
Requires: 200K RAM, one disk dove, and 
DOS 2.0 or later 
th Short: Designed for flexibility and sim- 
pheaty rather than speed. TOPS vifers a valu- 
able way for compamies to share data and 
pninters among networks comprising upto 32 
PCs, Macintoshes, and UNIX computers. 
This software/hardware matchup ty best rec- 
ommended for PC/Mae Tile exchange. PC in- 
tegration ilo Muc networks, and access for 
PCs to Apple LaserWriter products Not 
copy protected. 
CIRCLE 689 ON READER SERVICE CARD 





PC ee ae JUNEIL4 1988 


There’s more to 
Group Productivity 
than E-Mail! 


Introducing 
Office Works™ 





bal e 
‘SATAACCESS a SS eee 
- 14000 §.W. 119th Avenue { ; aie aL : 

| Miami, Florida 33186 
) (305) 288-0012 

| FAX (308) 238-0017 

’ Toll Free Sales Lines: 

| Nationwide: 1-800-451-FLEX 
. In Florida: 1-800-331-3960 


oe 





IDEAcomm 5251/MC, July 1987 
Local 3X Communications for the IBM PS/2 





IDEAmax 30, Sept. 1987 


BME Memory for the PS'2 Model 30 





IDEAcomm 525// Share/MC, Oct. 1987 


P5/2 Gateway Communications to the IBM System 3X. 


On Apnil 2, 1987, IBM brought the world toa 
standstill when it brought the PS/2 to life. 

Now while everyone else waited to see how 
this latest offspring would be accepted, we quietly 
set out to create products that would help the PS/2 
reach its fullest potential. And two months later, 
we delivered. 

In fact, we were the first to devise completely 
functional local and remote links between the PS/2 
and System 3X minicomputers. First to offer local 






IDEAmax/MC, Oct. 1987 


12MB Memory for the IBM PS/2 


IDEAcomm 3278/DFT/MC, Nov, 1987 
Local Commuucations for the IBM PS/2 


a IDEA Supermax 30, Nov. 1987 
8MB and Ports for the PS/2 Model 30 


and remote gateway communications for the PS/2 on 
alocal area network. And first witha Micro Channel? 
board that adds up to 12 megabytes of memory. 

Our list of firsts didn’t start with the PS/2, 
either. For example, we pioneered the industry 
standard in backplane design for multifunction 
boards. And we were the first to fully apply 
surface mount technology, which allowed us to 
putall the basic computing functions onto one 
PC board. (Interestingly enough, a year later IBM 
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IDEAcommm 3270/SNA/MC, Nov. 1987 
Remote Mainframe Communications for the IBM PS/2 
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IDEA Supermax/MC, Dec. 1987 
8MB Memory and Serial Ports for the IBM PS/2 





IDEAcomm 5250/Remote Gateway/MC, Dec. 1987  IDEAmini/MC, May 1988 


PS/2 Remote Gateway to the IBM System 3X 1/0 Card for the iBM PS/2 


used surface mount technology to create the PS/2.) We're IDEA. And if you want to find out 
The ability to conceive products quicklystems what’sreally happening with IBM's personal com- 

from our corporate commitment. Since our inception _ puters, call us at 1-800-257-5027. We'll be the first 
in 1982, our goal has been to do more than enhance to tell you. 
i poe computers. It’s been to truly advance rs 

em. Our in-house research and development team IDEAs te 
meets this goal so well, it continually develops PC sociates 
enhancement products before IBM does. The Leader in PC Echnology 


IDEAssociates, Inc., 29 Dunham Road, Billerwca, MA 01821, (617) 663-6878, Telex 4979780; France, Hong Kong, Germany, United Kingdom. 
The IDEA, IDEAcomm, Supermax and IDEAmax trademarks are regstered inthe U.S, Patent and Trademark Office by IDEAssociates, Inc. IDEAmuniis a trademark of IDEAssociates, Inc. IBM and 
Micro Channel are registered trademarks of International Business Machines Corporation. PS/2is a trademark of International Business Machines Corporation. 
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work. Some modules give users an option- 
al menu of service; others accept inputs 
from the DOS command line or batch 
files. A background print-queuing module 
holds printing jobs until the networked 
printer is ready to accept them. 

Several TOPS program modules reside 
in memory in each networked station, tak- 
ing about 192K RAM away from applica- 
tions in a PC workstation. However, keep- 
ing these programs in memory lets them 
operate nearly invisibly in the background 
mode. TOPS offers a way around the loss 
of this memory through the use of a Hicard 
from RYBS Electronics ($249, minus a 
10-percent discount). In a typical installa- 
tion, the HIcard makes 629K RAM avail- 
able for DOS and applications. 


INTERFACE TOPSMENU, an inter- 
face for end users, consists of a series of 
menu and submenu options to manipulate 
the TOPS system. The main menu is divid- 
ed into Client and Server options. A Client 
is a station using a volume (directory or 
subdirectory) published (made available 
for sharing) by another station. A Server is 
a station that has made files on its disk 
drive public or available to the network. 

Using the Client submenu, you can list 
the available servers on the network, list 
the volumes published on a server, attach 
to a volume so it becomes a virtual disk 
drive, choose an access mode (read-only 
or read/write capabilities), and detach 
from a volume. On the Server submenu, 
you can list directories on a drive, publish 
a directory to the network, list clients at- 
tached to your networked drive, make 
parts of a drive unavailable, change a pass- 
word, and perform other functions. TOPS- 
MENU allows you to address designated 
files with an ‘‘alias’’ (normally a meaning- 
ful title like RECEIPTS) instead of requir- 
ing you to know path and file names. 

To accommodate more-advanced users 


and to automate TOPS instructions | 
through batch files, TOPS has acommand- | 
line interface that offers all of the functions | 
accessed through TOPSMENU. The word 


TOPS serves as a prefix to all the TOPS 
commands, and you activate the command 
interpreter, TOPS.EXE, when you type 
TOPS followed by a command and its pa- 
rameters on the command line. 

The inelegant security scheme is more 





effective against operator errors than deter- 


mined attempts at access. You can option- | 


ally attach a password to the files you make 
available to the network. Additionally, 
you can specify if uscrs have only read or 
both read and write privileges. 


SOME USES, NOT OTHERS If you 
want to do a lot of database management 


over the network, we recommend using | 


another system than TOPS. If you want to 
use a 3270 LAN gateway, we think you 
can find better connectivity alternatives. 
But if you want to exchange files between 
a PC and a Mac, integrate a PC into a pre- 
dominantly Mac network, or give PCs 
easy access to Apple LaserWriter prod- 
ucts, TOPS is an excellent choice. 
—Frank J. Derfler, Jr. 


ViaNet Networking 


Operating System 

Like /ONET and TOPS, ViaNet Network- 
ing Operating System, from Western Digi- 
tal for $99 per node (plus network interface 
card), uses MS-DOS as its base but is not 
derived from MS-Net. ViaNet is a mature 
operating system that is easy to set up and, 
partly because of its DOS kinship, casy to 
use. Also like JONET and TOPS, ViaNet is 
the product of a small company that was 
later acquired by a larger firm. Western 
Digital now owns the company, but other 
vendors still sell and support ViaNer with 
their own hardware. 


Versions of ViaNer are also marketed | 


for UNIX and’Xenix systems. According 
to the documentation, files and directories 


on nodes running under UNIX or Xenix | 


appear on the directory of DOS-equipped 
machines on the same network. This 
doesn't guarantee file compatibility for ap- 
plication programs, but it does allow file 
access, file transfer, and printer sharing. 
ViaNet also includes a virtual terminal fa- 
cility, so PCs can use the network attach- 
ment to act as terminals and run programs 
ona UNIX or Xenix host. 

Multiple marketing channels means 
that several versions of ViaNet are avail- 
able. Western Digital now markets a ver- 
sion of ViaNet to integrators that is able to 
drive any networking card having a Net- 
BIOS interface. 





RESOURCE SHARING ViaNet allows 
any workstation on the network to share re- 
sources with the network (although typi- 
cally only machines with hard disk drives 
act as print spoolers). The authors of the 
ViaNet documentation clearly appreciate 
the complexity of managing a network in 
which stations also act as servers; they give 
you a series of forms to document and de- 
scribe the available resources of every sta- 
tion. The program disks include the forms 
in ASCII files. 

Westem Digital made a smart move 
when it added the programming com- 
mands and syntax Microsoft used in MS- 
Net (and therefore those that IBM used in 
the PC Local Area Network Program) to 
ViaNet’s command structure. The same 
training, experience, and batch files 
gained with MS-Net-based products carry 
over to ViaNet. 

ViaNet has a unique method of display- 
ing available resources. When your work- 
station enters the network, the network be- 
comes drive Z:. At sign-on, you are shown 
a directory of all subdirectories on drive 
Z:. These subdirectories are actually the 
node names of computers on the network 
making resources available to the network. 
ViaNet lists them by the node names the 
network administrator assigns. 

To access these resources, you use stan- 
dard DOS commands like Change Direc- 
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ViaNet Networking 

Operating System, 

Version 3.06 

Westem Digital Corp. 

2445 McCabe Way 

Inne, CA 92714 

(714) 863-0102 

List Price: $99 per node 
Requires: 128K RAM. one disk drive, DOS 
2 Jor tater 
In Short: This DOS-based neiw ork allows 
any node to contribute resources; it’s easy to 
Install and use af you Know DOS, but perfor 
mance 1s only average Unique strengths in- 
clude the ability 1o ue UNIX, Xenix, and 
DOS machines in a resource-shanng network 
and tis use of a visual DOS-Iree structure for 
using those resources. Not copy protected 
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AXON declares the LAN WAR for the benefit of those \, 
who demand flexibility, performance, and support —no matter \ 
how little it costs. ; a . e 
Flexibility and performance dre provided by AXON XT and AT worksta- \ 
tions and by two AXON LAN models! \° 
The AXON Serial Network (S100) uses the installed serial port of the \ ] 
computer. The AXON High Speed Network (F200) is equipped with a 2 MB \ ; 
card. Both models come with the necessary hardware and software. Features \ 
include: Disk, Directory and Printér Sharing; File and Record Locking and Sharing; -\ ee 
Electronic Mail; easy to use Pulldown Menus; iwisied Pair Wiring; NETBIOS \ 
Compatibility; and More. . \ ~ /. ‘ 
So, if you anticipate light traffic on a small network, buy AXON $100 la f @ 
_ for $89 per node. ro ower and speed, buy AXON S200 for $249 _ ,) 
per node. "*° id 
Call the number below and AXON ‘will tell you why flexibility, a | V 
performance, support, and price will turn the LAN WAR.in to your profit. “ oe 


® e 
AXON COMPUTERS, INC. 


9025 Wilshire Boulevard, Suite 204 + Beverly Hills, CA 90211 ” ‘ 
CALL: 1-800-422-AX0N : 
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tory (CD). After you change directory into 
the node name, you see as subdirectories 
the resources available on that node, for 
example, A, B, C, LPT. Executing an- 
other change of directory links you into the 
resource. To access files on the C: drive of 
a computer with the node name of IBM- 
PCAT, for example, you sign on to the 
network and look at the directory of the Z: 
drive. If IBMPCAT is in the directory, you 
know the machine is operational and avail- 
able. Typing CD\IBMPCAT\C links your 
virtual drive Z: to the C: drive of the AT. 


e 
ViaNet’s unique strengths in- 
clude the ability to te UNIX, 
Xenix, and DOS machines in a 
resource-sharing network. 
e 


Any application running on your machine 
can access the AT’s C: drive by sending 
DOS requests to your Z: drive. 

One interesting aspect of this approach 
is that you can set a DOS PATH to several 
resources simultaneously. In this way you 
can draw program files from one server 


and access data files on another server | 


without using complex server-naming 
schemes. 

ViaNet holds the names of the resources 
available on every workstation in a SYS 
file on each individual macbine’s local 
drives. The network administrator makes 
devices available or unavailable to the net- 
work by editing this file. The administrator 
can substitute network names for network 
directory path strings. Changing directory 
into the network name ACCOUNTS on 
the Z: drive can take you through a much 
more complex nesting of subdirectories 
linked by the administrator with the AC- 
COUNTS network name. 

Entries in the .SYS file also determine 
file and directory protection. ViaNet as- 
signs individual read and/or write access 
rights to individuals and groups. The abili- 
ty to link individuals with a group having 
certain rights makes moving and deleting 
users easier. 








ViaNet’s print-spooling utility is effi- 
cient. You send a file to the networked 
printer from within an application program 
by hitting Ctrl-Alt-PrtSc. A programming 
command, VIAPRINT, then sends an ex- 
isting text file to the print spool. This com- 
mand may include arguments that put the 
text into a predefined form for printing or 
that modify the text according to a specific 
format. 

You pay a price for ViaNet’s flexibility. 
On our IBM PC AT running DOS 3.3, the 
networking software and DOS used about 
178K RAM. 

We like ViaNet. It’s easy to install, and 
users comfortable with DOS find it easy to 
use. Its unique strengths include the ability 
to tie UNIX, Xenix, and DOS machines in 


aresource-sharing network and the use of a | 


visual DOS-tree structure for using those 
Tesources. 

Overall, ViaNet's performance is no 
better or worse than the average DOS- 
based operating system with nondedicated 
servers. Yet since ViaNet did not handle 
small data block activities (like those of a 
multiuser on-line database) as efficiently 
as other programs, its overall performance 
on our benchmark tests looks worse than 
our practical experience indicated. 
—Frank J. Derfler, Jr. 


VINES 


VINES, from Banyan Systems, is the most 
minicomputer-like LAN operating system 
we reviewed. While a version of the 
$1,895 (for ten users) program is available 
for the 80286 processor, the operating sys- 
tem comes alive when a Banyan 32-bit 
server with the Motorola 68000 series pro- 
cessor is its host. 

A VINES server is a dedicated machine 
requiring a separate RS-232C connected 
terminal for controlling and monitoring the 
UNIX-based operating system. Each sepa- 
rate feature of VINES, like electronic mail 
or 3270 communications, runs as a sepa- 
rate task in the server. 

We previously looked at VINES as mar- 
keted by Tallgrass Technologies (PC 
Magazine, January 27, 1987) and as inte- 
grated with Northem Telecom’s Meridian 
LANStar PC packet switch system (PC 
Magazine, March 29, 1988). This review 
examines VINES, Version 2.11, and looks 


ini 
thd FACT FILE 


VINES, Version 2.11 
Banyan Systems Inc 
11S Flanders Rd 
Westboro. MA 01581 
(617) 898-1000 
List Price: Priced ac- | 
cording to server: $1,895 
for support of ten uscrs 
and up. $695 for VINES/286. $1,895 for base 
system software (needed In run on one board) 
| for unhinited users, full range nf integrated 
| options each at additional cost: No cost for 
upgrade. 
Requires: For workstation: 256K RAM. 
DOS 2.0 and later. For server: 2€MB RAM. | 
hard disk, and one floppy disk dnve. 
{tn Short: This powertul LAN operating sys- | 
tem 1s best run on a Banyan server with a 
68000 senes processor Version 3 0 will add 
Tew management tools, the ability to have 
networked printers on workstations, and um- 
proved performance. VINES’ s communica- 
lions capabihiwes are particularly strong. Not 
copy protected. 
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at the features Version 3.0 will offer. (We 
also examined a beta version of VINES 
3.0, which should be on the market by the 
time you read this review.) 

VINES is powerful: one machine func- 
tions as print server, file server, and com- 
munications server. (Print server functions 
will be distributed in VINES 3.0.) VINES 
has no peer-to-peer sharing of disk drive 
resources between workstations. The 
UNIX operating system takes care of mul- 
tiuser multitasking operations. 

Each time the VINES server is tumed 
on, the software examines the hardware 
configuration in the server and reads in the 
right drivers and interfaces for the hard- 
ware. The server can internally bridge up 
to four network interface cards. VINES 
doesn’t offer the wide variety of drivers for 
different interface cards available in No- 
vell's NetWare (Novell has more than 30), 
but the program can automatically address 
the 17 most-popular interface cards. The 
server start-up routine takes several min- 
utes, but it is almost completely automatic 
and, in our experience, trouble free. 

You can perform the initial installation 
or upgrade of VINES on a Banyan server 
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SILENCER 150 





© PC/XT compatible 

© 150 watts of power 

* system runs 5°-15° cooler 
© 64% nolse reduction 


$129 


EXPANSION CARDS 
TEMPERATURE TEST 


1 Comdex °86 results 

2 Temperatures ove 
115° can senousty 
Gegrade retabtlity 

3 Each 18° increase 
Cuts longevity 5 


NOISE LEVELS 
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TURBO-COOL 150 TURBO-COOL 200 





© PC/XT/MinI AT compatible 
© 200 wstta of power 

* aystem runs 30°-45° cooler 
* stsndsrd nolse level 


$149 $189 


© PCIXT compstible 

© 155 wstta of power 

* system runs 25°-40° cooler 
« 50% nolse reduction 


TURBO-COOL AND SILENCER POWER SUPPLIES: 
POWER PACKED AND BUILT TO LAST 


* tull rsted powar 

* low rippla; tight reg. 

* hesvy duty components 
* FCC-B compilsnce 

© UL (#E114179:TC150/200) 
* OV, OC, SC protection 


* pstented twin tsn slope-cover design tor 
max. cooling vs noise (TC150/200) 

¢ high cspacity West German cooling fan 
wisdjuatsble apeed control (TC250) 

® inatsilstion Instructions; 4 drive plugs 

* rigorously teated; 1 yr. warranty 


SILENCER 200 


TURBO-COOL 250 





© AT compstible 
© 250 wstts of power 


. ¢ sdjustsble cooling (1.3X-1.6X) 
* adjustable cooling (1.0X-1.3X) + 386 bosrdalandihacd drives 


© 69% noise reduction @ 1.0X run up to 35° cooler 
$169 $189 


*« AT compatible 
© 200 wstts of power 


ALSO AVAILABLE 


Computer Repiscament Fens (West Garman & Japsnese) ............... $29 
Turbo-Cool PC/XT Auxillary Cooling Unit (system runs 15°-30° cooler) ..... $59 
Turbo-Cool AT Auxillsry Cooling Unit (system runa 15°-30° cooler) ........ $75 
Compaq 150W Power Supply (upgrsdes the originsi portsbie).... ...... $169 
Turbo-Cool 150X Industris! Power Supply (92% dustreduction).......... $195 


Custom Turbo-Cool Power Supplles (remote on/off, specisi losding, etc.)..CALL 










few items from a simple menu. Everything 
else is automatic. 





























FULL PLATE OF FEATURES The 
VINES product line includes a full plate of 
features and enhancements. The Base 
VINES system includes Net Manager, a 
powerful administrative and troubleshoot- 
ing utility, a good menu system for users 
and supervisors, NetBIOS emulation ser- 
vices, and excellent performance. 

Many options are available, including 
an excellent electronic mail package and 
various communications capabilities that, 
for instance, allow for a lot of communica- 
tions between the network and other de- 
vices or between multiple network servers. 
Whether you want to hang shared modems 
off the server, bridge networks, or make 
3270 connections, VINES gives you a 
good way to do it. 

VINES also features one of the best re- 
mote dial-in facilities in any network sys- 
tem. You can call into the network using a 
laptop in a phone booth and have virtual 
drives and full use of the network. Use 
caution choosing what tasks you do, be- 
cause every action tries to push a lot of 
packets through a slow telephone line; if 
you have the time, though, you have the 
access. 

Despite the system’s intemal complex- 
ity and power (or maybe because of it), 
VINES is easy for both end users and sys- 
tem administrators to manipulate. A rela- 
tively complex naming scheme for servers 
(StreetTalk names in Banyan’s terminol- 
ogy) allows you to find and use files, print- 
ers, and services like electronic mail and 
NetBIOS. Virtual links between DOS 
names on the workstation and resources on 
the servers are easy to make, either 
through the menu system or through direct 
commands. The operating system, in addi- 
tion, keeps detailed profile information on 
every user. 

VINES’s commands for programming 
the operating system are similar in concept 
and syntax to those of MS-Net. Issuing a 
SETDRIVE or SETPRINT command, for 
example, connects the workstation’s drive 
or printer port with a networked drive or 
printer. VINES gives networked resources 
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almost with your eyes closed. You insert a | 
tape cartridge into the drive and select a | 
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e SFT NetWare 2.1 
e KONET 





Because networking software clear- 
ly falls into two categories, dedicat- 
ed server and peer-to-peer, we've 
selected one Editor's Choice for 
each. Both of these front-runners 
had better keep up the pace, howev- 
er, because two dark-horse candi- 
dates are sneaking up on the inside. 

If you need the power of a dedi- 
cated server, then the speed, effi- 
ciency (on an 80286 processor), 
and features of Novell's SFT Net- 
Ware 2.1 make it an easy choice. 
NetWare, in its many versions, is 
compatible with a wide variety of 
hardware, includes utilities ranging 
from menus to mail, and now has 
features previously available only in 
minicomputer operating systems. 
These capabilities include produc- 
ing network statistical reports, al- 
lowing access according to time and 
date, and assigning costs for ser- 
vices according to usage, storage, 
and connection time. The SFT 
NetWare 2./ we tested lists for over 
$4,000 and takes patience and per- 
haps training to install, but it isan 
industrial-strength product that is 
equally effective moving a byte or a 
gigabyte of data. 

While SFT NetWare 2./ is im- 
pressive, the award for the most 
promising challenger in the dedi- 
cated server category must go to 












































and NetBIOS services what Banyan calls 
service names. You can access the service 
names through SETDRIVE and similar 
commands. 

A user profile stores the links estab- 
lished through direct programming, or 
through the menus, which do the same 
things in more-structured steps. The user 
profiles and service names make it easy for 
a network manager to make changes to the 





















Univation’ s LifeNet. LifeNet has 
delivered an operating system able 
to use the 80386 processor in pro- 
tected mode and is shipping what 
appears to be a practical database 
server system using the DataFlex 
DBMS. With a starting price of 
$1,495 (plus options such as 
TCPIIP), LifeNet doesn’t have all 
the features or the wide base of sup- 
port of NetWare, but what it does 
have is impressive. 

In the peer-to-peer category, the 
standard features and steady perfor- 
mance of 10NET give it the nod. :- 
The 10NET software includes one of 
the best calendaring packages in the 
industry and many other features 
like chat, electronic mail, a good 
disk cache, performance reporting, 
and some diagnostics. At $695 per 
node (hardware and software) it is 

fairly priced, but not a bargain. 

The shadow pacing \ONET has 
the unlikely name of Artisoft’s LAN- 
tastic Network Operating System. 
LANtastic is inexpensive (about 
$230 per node buys the software 
and hardware) and small in size, 
and it includes features like e-mail 
and usage statistics. If Artisoft de- 
velops a strong dealer support and 
distribution structure for its techni- 
cally excellent product, many of us 
might be saying, ‘‘LANtastic!”’ 














































A PEEK AT 3.0 Release 3.0 of VINES, 
which we saw as a beta version, is a sub- 
stantial change to the program. Banyan’s 
press announcements detail over 100 ‘‘im- 
provements, enhancements, and fea- 
tures.’’ The most interesting are in the ar- 
eas of security, management, and (even 
more) communications interfaces. 

The VANGuard security module gives | 
the network administrator options typical 
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More Network Guts 
Than Most Network Boards 


With advanced power and five times more 
speed, LANLink 5X™ has emerged. 

Coming from award-winning, state-of-the- 
art technology, the new LANLink 5X™ boldly stands 
up to the challenge posed by costly, hardware- 
dependent networks. 

That takes guts for a software-driven net- 
work. But we're confident. 

Because we've discovered a high-speed 
networking channel that's already built into most 
PCs...the standard parallel port. 

The High-Performance Alternative to 
Network “Boardom.” Half a Megabit per second, 
with over 500 feet between connections. That's the 
astonishing rate at which LANLink 5X™ transfers 
data between PCs or PS/2s using ordinary 
parallel ports. 

But you're not restricted to parallel ports. 
The very same sockets you'd use for modems... 
connect PCs at 115 Kbps. Plus, you get remote 
access support and multi-tasking performance 
under PC-MOS/386”™or PC-DOS. 


LANLink, LANLink 5X, & PC-MOS/386 are trademarks of The Software Link, Inc. PS/2 & PC-OOS 


Superior Results at Inferior Costs. 
LANLink 5X™ lets network users share data, 1000s 
of DOS programs, files, and printers. For about the 
same cost as one network board, you can install a 
five-user LANLink network. Without special hard- 
ware...and in less than two hours. 

Get Network Guts Without Network 
Boards. LANLink 5X™ is immediately available 
and comes with a money-back guarantee. Its 
price of $595 includes a server and a satellite mod- 
ule plus the network operating system. 

Call The Software Link TODAY for complete 
details on the fastest software-driven network 
that’s ever been available. 

CALL: 800/451-LINK 


In Georgia: sia ere Resellers/VARs: FAX: 
404/441-2580 263-1006 404/448-5465 404/263-6474 


3577 Parkway tae, Atlanta, GA 30092 Telex 4996147 SWLINK 
The Software LinkiCanada ome oa 800/387-0453 


NiLink 5x 


CO THE SOFTWARE LINK 
DEALER INQUIRIES INVITED 
re teeciorasti FIBA Corp, Prices eral eecrawoa! Speciicmore suber canoe: 





ht ©1968, All Rights Reserved 
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systems. The administrator can limit the 
access time, force password changes, and 
perform other security practices. 

VANGuard wisely encrypts passwords 
during transmission. The encryption 
scheme changes, so replaying the pass- 
words won't work. Encrypting passwords 
is another improvement. 

Our benchmark tests of the current ver- 
sion of VINES show good performance, 
but the system slows down disproportion- 
ately in our small-block-size (512-byte) 
transfer exercise. New code in VINES 3.0 
promises to significantly increase the 
speed of small data block transfers. 

Banyan’s software designers made a 
smart move when they added an option al- 
lowing you to share network printers at- 


tached to nondedicated PCs on the net- | 


work. Physically, this means you don’t 
have to cluster all the printers next to the 
server. Operationally, it means that you 





printer communications management. 
The remote shared printers operate 
much like those physically attached to the 
server. The print job queue remains on the 
server, but it doesn’t have to handshake 
with all those printers. On the PC, a 7K 
background program accepts text from the 
server. The program senses activity on the 
PC and slows down printing to give priori- 
ty to the foreground PC application. 
Because of its strength in communica- 
tions, Banyan is a leader in providing 


Tranmission Control Program/Internet | 
Program (TCP/IP) services throughaLAN | 
(see the sidebar ‘‘A Glossary of Network- | 


ing Terms’’ in ‘Networking Acronyms 
and Buzzwords’’). Banyan’s new TCP/IP 
routing option allows a single Banyan 
server or a network of Banyan servers to 
connect multiple TCP/IP networks. This 
capability means that the network server 
can eliminate the need for a wide area net- 


don’t have to burden the single server with | work routing computer. A new Banyan 


Travel 


The WorldPort 2400™ and the WorldPort 
1200™ modems are the perfect travel 
companions for your portable computer. 
They work virtually anywhere in the world, 
including hotel rooms and phone booths, 
allowing you to connect in a few million 
more locations than other modems. 


With features superior to internal units, 
the WorldPort line of modems is the smart 
choice for all your communication needs. 
WorldPort modems operate from their own 


internal battery, drawing no power from your 
laptop. Cutting edge technology brings you 
features such as Bell and CCITT standards, 
direct connect and acoustic interface (300 
and 1200 bps), tiny size and a tiny price. The 
WorldPort 1200™ can be easily upgraded to 
2400 bps and both the WorldPort 2400™ 
and the upgrade come with Carbon Copy 
PLUS™ communications software. 


Find out more about the travel companions 
that won't tie down your portable computer. 








TCP/IP server-to-server option lets people 
with access to TCP/IP networks link serv- 
ers over the network. Thus, local area net- 
works become worldwide networks. 


MAKING INROADS Although No- 
vell’s NetWare clearly leads the LAN soft- 
ware industry in sales, companies like 
Banyan are making sure Novell doesn’t 


| become complacent. Proof of Banyan’s 


strength is its strategic technical and mar- 
keting agreements with companies like 
Northern Telecom, which have resulted in 
products like the Meridian LANStar PC 
packet-switching network system. 

With Version 3.0, VINES will have 
new features, speed, and maturity. We 
don’t recommend mnning VINES on any- 
thing but a Banyan server and we some- 
times dislike the syntax of the commands, 
but otherwise VINES gives us no reason to 
complain and many reasons to applaud. 
—Frank J. Derfler, Jr. PC 


Call us today for more information about 
the WorldPort line of modems, or the name 
of your nearest dealer, at 800-541-0345. 
(In New York, 516-261-0423.) 


See us at COMDEX, Booth #2745 


Touchbase Systems, Inc. 
160 Laurel Avenue 

NY 11768 
(516) 261-0423 
TELEX: 6502848020 
FAX: (516) 754-3491 





WorldPort 1200 and WortdPort 2400 are trademarks of Touchbasa Systems, Inc., Carbon Copy PLUS 1s a tradamark of Meridian Technology Inc. 
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The computer world is humming about two new Samsung Semiconductor & Telecom- 
munications (SST) brilliant performers — the S500 and S300. 

Fully AT compatible, the S500 is the right PC to turn your one-man show into a sym- 
phony. Easily switchable from 8 to 10 MHz, the S500 offers 8 expansion slots to support 
video displays, modems, expanded memory and more. A 1.2 MB 5 1/4” floppy disk 
drive comes standard and a hard disk can be added for ample memory capacity. 

It possesses superb talents such a small package, only 16” by 16”. 

Fully XT compatible, the S300 runs at 4.77 or 8 MHz and is a powerful, yet economical 
alternative. It is ideal for use as a stand-alone system or for inclusion as a workstation 
in a local area network. 

Samsung Semiconductor & Telecommunications (SST) supports its already excellent 
reputation in the computer industry by offering you these excellent products and an attrac- 
tive warranty program to support them. 


New from Samsung. 


$500 and S300 that’re yours for a song. 





These products are soley distributed through Tech Data Corporation, wholesale distributor in U.S.A. 
and through CANARA in eastern CANADA, TERRIER in western CANADA. 
+] 
3 Semiconductor & Telecommunications 
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ters 7th Floor Ankuk Insurance Building 8? tka Uich-ro, Chung-ku Seoul Korea CPO Bos 8233 
Telepnone (011-822) 771-78 ext 581-5 Teles Telecom K24377 Facsimile (011-622) 755-2550 
‘Sante Clara Office: 2952 Bunker Hit Lane Sania Clara CA 95054 USA. Telephone (408) 970-8844 
New Jersey Office One Executive Deve Fort Lee NJ 07024 USA Telephone (201) 592-7800 (e00)642-6515-Oulede NJ 
L A. Offices: 14251 E Firestone Blvd Suite 200 La Mirada CA 90638 Teleptione (213) 802 2211 


EASTERN CANADA CANARA Technologies Inc.: 5500 Kennedy Road Mississauga Ontario (42 249 Telephone (416) 890-2525 
WESTERN CANADA TERRIER Technotogies Co.. Lid. 3700 Gilmore Way Surte 1064 Burnaby Gruish Columbia VSG 4Mi1 Telephone (604) 433-0159. 





SAMSUNG 





18M and PC-XTI/AT ere registered trademarks of International Business Machines Corporation. 
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Because. 


The handsome 
piece of high- 
tech wizardry 
you've just been 
admiring (on the 
previous two 
pages) is the new 
Dell System 220. 

The first 286 
computer running at 20 MHz. 
You read it correctly. 20 MHz. 

Which means it’s as fast as 
most 386 computers, running 
MS'OS/2 and MS-DOS at blis- 
tering speed. All from a tiny 
little corner of your desk. 

Yet this engineering marvel 
costs less than half of what most 
other 386 computers sell for. 

Which might lead you, quite 
reasonably, to wonder: 

How can the people at Dell 
offer you so much for so little? 

The short answer is that you 
buy direct from us, the 
manufacturer. 

Eliminating the 
computer stores and 








anything you actually do need. 
The very first thing you need 

from any computer company, 

obviously, is terrific computers. 





Well, we design and build our 
computers right here at our head- 
quarters in Austin, Texas. 

Putting a premium on speed, 
compatibility, and reliability. 

Because we're flexible, we often 
get new technologies to the 
marketplace faster than any other 
computer company. 

In fact, we're already 


shipping our version 
of MS OS/2, so you 


their salespeople-who can run MS OS/2 

can add thousands of applications, now as 

dollars to the cost of well as in the future. 

every computer. Sha oni 

“s support.. .in the price of the 
2, whe, ao ie on we computer. This is the sweet- 

ae is better still” est support deal offered 

-Al Poor, Editor’s Choice, ee owe any co’ mputer vendor i in the 
PC Magazine Barer cere business.’ 

— -Eric Knorr, PC World 
But while we eliminate the 

things you don’t need, we also As for quality control, around 


make certain we never eliminate 


here it’s an obsession. Each and 





every computer goes through a 
battery of diagnostic checks, 
including a comprehensive burn- 
in before we ship it to you. 





Every single Dell computer 
also comes equipped with one 
other remarkable feature. 

A level of service most retail 
computer stores can only envy. 

Starting with expert technical 
advice before you even buy a com- 
puter. To help you decide which 
system best suits your needs. 

Followed by a thirty-day 
money-back guarantee. To make 
sure youre completely satisfied. 

And all systems come with a 
one-year limited warranty. 

Then, we give you free tech- 
nical support over the phone. 
With technicians who know the 
inside of our computers the way 
you know the back of your hand. 

If on-site service should ever 
be required by you or your 
business, we'll send a Honeywell 
Bull service engineer to your 
office by the next business day* 


Our attitude towards service 
is perhaps best summed uP by 
a phrase we hear around here, 
delivered in a no-nonsense tone 
by our Chairman, Michael Dell: 

“Fix it? he says. “Or give them 
their money back” 


“The combination of technical know- 
how and service is impressive...it’s a 
‘ood bet the computer world will be 
earing a lot more about Michael Dell 
in the years ahead” 
-Stanley W. Angrist, Forbes 


In four years, we've become 
one of the largest personal com- 
puter manufacturers in the US. 
We've more than doubled our 
sales each year we've been in busi- 
ness; last year, our sales grew 
from $69 million to $159 million. 

It shouldn't be any surprise. 
After all, we've been offering 
better computers, with better 
service—at better prices. 

All you do is call us and place 
an order, and we ship it direct 
to you. Which makes buying a 
computer as simple as it can be. 

Now, if youd like the rest of 
the details on our hyper-fast 286 
computer, and information on 
the rest of our line, there's only 
one more thing you have to do. 

Turn the page. 
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The Dell 


Computer 
Store. 


Welcome to our store. To buy or lease 
a Dell computer, call (800) 426-5150. 
We'll help you select the right system. 

For service and technical support, call 
our highly trained technicians at (800) 
624-9896. In almost all cases, any prob- 
lem can be solved over the phone. 

These technicians are also supported 
by Honeywell Bull service engineers 
who can be dispatched to your office 
by the next business day, should on-site 
service be required. This optional 
service contract is available in over 95% 
of the United States, with over 1,000 
engineers in 198 service locations* 

We are so confident in our quality 
products that we also provide a Total 
Satisfaction Guarantee, which says that 
any system bought from us may be 
returned within thirty days from the 
date it was shipped to you for a com- 
plete refund of your purchase price. 

We also offer a One Year Limited 
Warranty, which warrants each system 
we manufacture to be free of defects in 
materials and workmanship for one full 
year. During the one year period we 
will repair or replace any defective prod- 
ucts properly returned to our factory. 

Call or write for the complete terms of 
our Guarantee Warranty, and the 
Honeywell Bull Service Contract. Dell 
Computer Corporation, 9505 Arbore- 
tum Blvd., Austin, Texas 78759-7299, 

Dell products are available on GSA 
contract #GSO00K87AGS6127 Call us 
to get GSA pricing. 


THE NEW 
SYSTEM 


310. 


The top of the line. It’s the 
highest performance 80386 
computer available, faster than 
the IBM+ PS/2t+ Model 80 and 
the Compaqt 386/20. It runs 
at 20 MHz, with the latest 32- 
bit architecture for complete 
MS+ OS/2 compatibility and 
maximum performance. Since 
it also has Intel’st Advanced 
82385 Cache Memory Con- 
troller, and high performance 
disk drives, the System 310 is 
ideal for intensive database 
management, complex research 
and development, CAD/ 
CAM, and desktop publishing. 
Asa network file server the 
system offers an unbeatable 
combination of price and 
performance. 


Standard Features: 

Intel? 80386 microprocessor running at 
20 MHz. 

1 MB of 80 ns 32-bit RAM expandable 
to 16 MB without using an expansion 


slot. 
Advanced Intel 82385 Cache Memory 
Controller with 32 KB of high speed 


static RAM. 
Socket for 20 MHz 80387 coprocessor. 
5.25" 1.2 MB or 3.5" 44 MB diskette 


drive. 

Dual diskette and hard disk dnve 
controller. 

Enhanced 101-key keyboard. 

1 parallel and 2 sertal pores 

200-watt power supply. 

Real-nme clock. 

8 expansion slots (6 available with hard 
disk drive controller and video 
adapter installed). 

Dell System Analyzer. 

MS-DOS and MS OS/2 compatible. 

Security lock with locking chassis. 

12 month on-site service contract 
{Available on complete systems). 


Optons: 

1 MB RAM upgrade kit. 

20 MHz Intel 80387 math coprocessor, 

2 MB or 8 MB memory expansion 
boards. 





THE NEW 
SYSTEM 


220. 


As fast as most 386 computers, 
at less than half the price-more 
power for the money than any 
other system. An 80286 system 
that runs at 20 MHz, with less 
than one wait state. Completely 
compatible for both MS-DOS 
and MS OS/2 applications (it 
runs OS/2 faster than IBM PS/2 
Model 80), and with a remark- 
ably small footprint, the System 
220 is the ideal executive work- 
station for database manage- 
ment, business, or sophisticated 
connectivity applications. The 
system uses page-mode inter- 
leaved memory; the page-mode 
RAM operates at less than one 
wait state, and inter-leaving 
results in a performance increase 
of about 15 percent. 


Standard Features: 

80286 microprocessor running 
at 20 MHz. 

1 MB of RAM expandable to 
16 MB (8 MB on system 


board). 

Integrated diskette and VGA 
video controller on system board. 

Wreeeecd en petite tld 
tegra' i formance 
disk interface on system board. 

Enhanced 101-key keyboard. 

1 parallel and 2 serial ports. 

LIM 4.0 mueport for memory 
over I MB. 

Real-nme clock. 

Three full-sized AT+ compatible 
expansion slots. 

Socket for 80287 coprocessor. 

Dell System lyzer. 

MS-DOS and MS OS/2 
compatible, 

Security lock with locking chassis. 

12 month on-site service con- 
tract (Available on complete 
systerns). 


Options: 

3.5° 144 MB diskette drive. 
Intel 80287 coprocessor. 

1 MB RAM upgrade kits. 


| WithMonwar | Morar 





THE NEW 
SYSTEM 


200. 


A great value in a full-featured 
AT compatible. An 80286 com- 
puter running at 12.5 MHz, this 
system is completely MS OS/2 
compatible. It’s ideal for general 
business applications, as well as 
software development, local area 
networks, CAD/CAM, and desk- 
top publishing. The Systemn 200 
ofters high speed drive options, 
industry standard compatible 
BIOS, and on-site service. At 
these low prices, the System 200 
is the best value in the 80286 
marketplace. As Executive Com- 
puting said of this computer's 
predecessor, “If faster processing 
speed and low cost are two key 
issues affecting your purchase 
decision, this machine might be 
the ideal choice for your office’ 


THE NEW 
SYSTEM 


100. 


A full-featured, yet economical 
one-piece computer for office, 
school, or home. This system is 
fast, easy to use, and ready to 
run with Dell Enhanced MS- 
DOS 3.3, Microsoftt DOS Man- 
ager, and Microsoft Works soft- 
ware-more than a $400 value, 
included at no extra charge. 
Complete MS-DOS compatibility 
pica you a Beat thousands 
of pro; usiness, per- 
sonal Rance education, and 
pi eagle Anat Ek a 
can grow, with the hi 
eels tions listed below. A 
price leader in 8088 technology, 
the Syste 100 boasts an inno- 
vative design that allows for more 
power, speed and convenience 
than most of its competitors. 


PRINTERS. We now offer a full line 
of PC-compatible dot matrix and laser 
printers. Our dot matrix printers range 
from inexpensive near-letter quality 
printers to the highest resolution printers 
available. Our laser printers include some 
of the fastest, most reliable printers ever 
made. All are 300 dots per inch, and all 
support serial and parallel interfaces. And 
all printers come with our 30-day money- 
back guarantee and a one year warranty. 


LASER PRINTERS Correspondence qualtty at 132 cps 
Laser System 150 $5,995 Letter qualtty at 66 cps 
15 pages per minute. text and graphics | Standard parallel and senal interfaces 
LS MB standard memory, expandable | Wide carriage 
to2.0MB 
; Printer System 600 $499.95 
Dual 250-sheet input trays uke dae wants 
Laser System 80 $3,195 Draft quality at 240 cps 
8 pages per minute text and graphucs | Near-letter quality at 60 cps 










L5 MB standard memory, expandable | Standard parallel interface 
Standard Features: Standard Features: to2.0MB 12 6 KB Buffer (expandable to 28.6 KB) 
i pare neroomnenart runningat Intel 8088 microprocessor run- Laser System 60 $2,195 Wide carriage 
F 4 ning at 9.54 MHz selectable 6 pages per minute, text and graphics | p,; 
640 KB of RAM, expandable to 16 MB to 4.77 1.5 MB standard memory, Bie Ses $1993 
{4.6 MB on system board) 640 KB of RAM. expandable to 2.0 MB Drake qualia 144 ces 
ae : 1.2 MB or 3.5" 1.44 MB diskette 3.5720 KB diskette drive. DOTMA ra RS Neate CORRS a6 ops 
Dest dkkene and hard disk drive Diskette drive controller inte- Printer System 800 $699.95 Four standard fonts 
connolles grated on system board. Highest resolution text and graphics | Paper parking 
Enhanced 101-key keyboard. Integrated high-quality 84-key from a 24-wire dot matrix printer | 4 KB buffer 
1 parallel and 2 serial ports. y board. Draft quality at 200 cps Standard Parallel interface 
200-watt power supply. 1 serial and | parallel port. 
Real-time clock. Two full-sized expansion slots 
6 elope Ht Sp (4 xsiable ine _—* ay video adapter 
id disk drive controller and video is instal 
adapter installed). One half-sized expansion slot used PERIPHERALS. With our unique 
Pe ee ee men ulecrutts capabilities, we can build 
- ior 
MS-DOS & MS 0/2 compa. ee system to your exact specifications. We 
urity lock wi ing chassis. 
Tstmionth on-tite service cinuract icra pale with arhone er monitors, modems, graphics boards, 
<a on.complete systems). rurity Tie-Down bracket. ape backups, hard drives, diskette 
tions: T 3 i 
12 KB RAM upgrade kit. se ae tela drives, expanded memory boards, a serial 
8 MHz Intel 80287 coprocessor Microsoft Works. mouse, and more. Call for details. 
Options: , Operating System Software 
3.5°720 KB diskette drive. Dell Enhanced MS-DOS 3.3 with disk cache and other 
8 MHz Intel 8087. 


utilities $119.95. 
Dell MS OS/2 Standard Edition 1.0 $324.95 





SOFTWARE. Complete your system 

with so : accounting, communications, 
desktop publishing, grap ics, home, spread- 
inte- 
or more information. 


sheet, training, word Pipeesnnien 


grated packages. Call 
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Photo of Mark Twain by 


The Betimann Archive. 
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ontware for 
word processing. 
It won’t make you 
a great writer. 
But you'll have 
a face like one. 


Bitstream Fantware now works with 
WordPerfect 5.0 and Lotus Manuscript 
2.0. So na matter what kind of writing 
yau do, yau can print it with the kind of 
typefaces people remember. 

They‘re the some revolutianary 
typefants now chonging the face af MS- 
DOS desktap publishing. Which means 
you'll be chonging the faces an your 
letters, reparts and prapasals with the 
finest professionol typefaces anywhere. 
Dozens of foces that 
look better and reod . = = 


easier, Thot canvey 


| 
your thoughts and GC a 
your image more Th 
clearly. And thot re- e 


produce perfectly, in 
nearly any size, on 
virtually any Hewlett Pockard, campati- 
ble or PostScript PDL loser printer. 

See your dealer 
taday. Or call us of . = 
1-800-522-3668 Z flu 
(617-497-7512 in 
Massachusetts). Get F R 
the simple facts a’ 
obout choosing and 
using Fontwore to y — 
print everything you write. Because if 
you wont them ta remember your 
words, it helps ta have a face they can’t 
forget. 








Bitstream 
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A side from bonus checks or threats 
of dismissal, few things can im- 
prove workgroup productivity better than a 
local area network. Now a new class of 
software programs can improve the effi- 
ciency of LANs in boosting workgroup 
productivity. 

LANs can make it easier for work- 
groups to schedule group events, exchange 
information, and work together to perform 
tasks. And they eliminate the “time tyran- 
ny” of communications. 

LANs triumph over such productivity- 
destroying time tyrants as telephone calls 
and meetings by allowing you to receive 
information when you're ready for it—not 
just when someone else is ready to send it 
to you. The weapons that LANs utilize are 
electronic mail, databases, and other kinds 













ies 


COVER STORY 


WORAGKOLL 


PRODUCTIVITY 





of shared information pools. 

But it takes a specially designed pro- 
gram to turn a network into a dynamic pro- 
ductivity booster. Workgroup application 
programs like the 17 we review here 
streamline group interactions and improve 
efficiency by using the network as a chan- 
nel for group processes. 


TWO APPROACHES = These productiv- 
ity programs take two different routes to 
the same end. Some, like FutureSoft’s 
Right Hand Man, focus on the individual 
user and offer desktop accessories for en- 
hancing productivity. Others, like The Co- 
ordinator from Action Technologies, 
structure the group process and the actions 
of the individuals within the group. 

In fact, sometimes the line between 


| PRODUCTIVITY BOOSTERS | 


Specially designed LAN productivity programs range far and wide in 
their efforts to streamline group interactions. They tackle e-mail, create 
menus, schedule meetings, perform desktop accessory and 
administrative tasks, catalog files, circulate documents—even redline 
changes. Each is different from the next, and no one program does it all. 










these workgroup productivity packages 
and the eight LAN utility programs re- 
viewed in this issue (see ‘‘ Administrative 
Relief for LAN Managers’’) is a blurry 
one. The packages we review in this article 
are designed mainly for LAN users, while 
those in the article on LAN utilities are 
mainly for the network administrator. But 
network administrators will also find some 
of the productivity-boosting programs 
helpful in managing LAN operations, es- 
pecially for tasks like helping users access 
network resources and files paintessly. 


DIFFERENT FUNCTIONS The pro- 
grams we evaluated cover a wide range of 
territory. Some of the packages are TSR 
(terminate-and-stay-resident) software. 
Many of them include electronic mail 
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m= LAN APPLICATION SOFTWARE 


among their features. PCC Systems’ 
cc:Mail LAN Package and Consumers 
Software’s The Network Courier are ex- 
clusively e-mail packages for LANs, but a 
number of others, including Spectre Soft- 
ware’s Command Performance, also offer 
e-mail along with other functions. 

Several of these programs include at 
least some degree of automatic meeting 
scheduling. A number also offer desktop 


o 
The market offers plenty of 
programs good enough to run on 
any LAN, but none dazzling 


enough tomake you buy aLAN. 
e 


accessories like calculators and phone 
books. Shoebox 3, from R+R Associates, 
even finds available time slots for users to 
meet. 

Menu-creation and DOS interfaces are 
other functions of some of these work- 
group productivity programs. These pro- 
grams attempt to act as interfaces between 
users and the network capabilities. Delta 
Technology’s Direct Net, for example, of- 
fers an easy (but slow) way to maneuver 
around a network. Bartel Software’s Le 
Menu and Deere Soft’s Magic Menu, true 
to their names, are also menuing systems. 
Workstation Wizard, from Leader Sys- 
tems, is a DOS-batch-file-based menu 
management program that can help up- 
grade users to a network environment. 

Handling management tasks is an addi- 
tional function that some of these pro- 
grams tackle. Higgins, from Conetic Sys- 
tems, includes administrative functions 
handled by memory-resident modules de- 
signed to operate together around a rela- 
tional database. KeyLogic’s LANBatch al- 
lows anyone on the network to send work 
to a dedicated machine for processing, as 
well as to tell another workstation to do 
some type of process or group of process- 
es. On the other hand, LANscape, from 
Ncompass, is a LAN librarian, with tools 
for managing the program files on your 
LAN—starting with cataloging and taking 








| you through backup and archiving. 


The heart of Connect Computer’s Lan- 
Scope is a database management system 
that helps manage resources, supplies net- 
work and user activity reports, handles 
software license metering, and manages 
user/workstation menu systems. Bright- 
work Software’s NETmanager allows you 
to keep track of LAN equipment and soft- 
ware. 

Some of the more-advanced products 
do specialized jobs like circulating a text 
file for editing and comment. One pro- 
gram, Jurisoft’s CompareRite, is an ‘*in- 
stant redliner,’’ offering a way to indicate 
changes made to a document. Broderbund 
Software’s ForComment can help you get 
comments on your documents from vari- 
ous reviewers on your LAN, without re- 
quiring you to so much as move a piece of 
paper or even a floppy disk. 


NO DIAMONDS YET While we saw 


| some pretty good programs, we found 


nothing resembling a diamond—even one 
in the rough. None of the packages we test- 
ed revealed anything that could propel 
LANs to popularity the way the first 
spreadsheet programs popularized PCs. 
True, the market offers plenty of programs 
good enough to run on any LAN you buy, 
but none dazzling enough alone to make 
you buy aLAN. 

Still, the primary functions of a LAN 
are file exchange, equipment sharing, and 
simultaneous access of several people to 
the same data. These are good reasons for 
buying a LAN, and for buying programs 
that boost LAN users’ productivity—even 
though at present more time and energy is 
needed to develop these programs into a 
vital commodity.—Frank J. Derfler, Jr. 


cc:Mail LAN Package 

While software products like Higgins and 
The Coordinator combine electronic mail 
capabilities with other functions, PCC 
Systems’ $595 cc:Mail LAN Package aims 
to be a complete e-mail service. It’s unusu- 
al in its ability to attach ‘‘snapshots”’ of ap- 
plication screens to files, allowing you to 
illustrate your text. cc:Mail is not memory 
resident, though, so you must load it each 
time you need to use it. (See ‘Making 
Connections: Two E-Mail Systems for 








EDITOR'S 
CHO 


ce:Mail LAN Package 
PCC Systems Inc: 

480 Califorma Ave , 
#201 

Palo Alto, CA 94306 
(415) 321-0430 

List Price: $595 
Requires: 320K RAM, 
a LAN operating system, DOS 3.1 or later. 
In Short: This easy-to-use e-mail program 
offers a wide range of features, including the 
unusual ability to attach snapshots of apphca- 
tion screens to files, allowing you to illustrate 
your text. But since it’s not memory resident. 
you must load tt each time you need to use it. 
Not copy protected. 
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Me] 


LANs,”’ PC Magazine, December 8, 
1987, page 303, for more details about this 
program.) 

cc:Mail LAN Package has many pow- 
erful features, yet it’s still easy to use. The 
package has a point-and-shoot menu sys- 
tem with a main menu and submenus for 
message reading, storage, and creation. 
The menu system is so clear that the PC 
Labs testers were able to use the system ef- 
fectively and efficiently in a short period of 
time—without even reading the manual. 


SHARING MAILBOXES Besides han- 
dling individual mailboxes, cc:Mail lets a 
defined group of people share a mailbox, 
and it also includes a public bulletin board 
service. cc:Mail users can establish private 
mailing lists and then share the lists with 
others. 

If the local area network has dial-in and 
dial-out capabilities, cc:Mail allows you to 
exchange mail with other networks run- 
ning the same software anywhere in the 
world. To perform such a transfer, the 
package knows enough to call automati- 
cally over the telephone lines and transfer 
the message. 

A full-screen text editor helps you cre- 
ate messages, and the program makes it 
easy to find the name of the mailbox you 
want to send the message to. Getting the 
right address can be a challenge with some 
other e-mail systems, but cc:Mail’s fea- 
tures, like its annotated lists of mailboxes, 
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make finding the right address easy. 

Handling received messages is easy, 
too, because the program can sort them 
any way you want, using the sender/sub- 
ject/date information that comes on every 
message. Transferring binary files is as 
simple as selecting the Attach Copy of 
DOS File option from the menu. The pro- 
gram displays directories to help you find 
the files you want. 








TAKING SNAPSHOTS | cc:Mail also al- 
lows you to capture graphic images with its 
Snapshot utility. You can then attach them 
to an outgoing message, just as you would 
binary files. When you receive a message 
with a graphic image attached, a menu op- 
tion lets you jump between the text and the 
graphics files so that you can compare the 
image with its text description. 

The package offers password security 
and, for additional security, stores the 
message files in an encoded binary format. 
It also includes several utilities for the mail 
system administrator that show user activi- 
ty, help organize files, and free up clut- 
tered file space on the disk drives. 

cc:Mail can carry the mail on any LAN 
effectively—with little or no user training 
and alow administrator work load. 
—Frank J. Derfler, Jr. 


Command Performance | 
To borrow a popular phrase from word 
processing and desktop publishing, ‘what 
you see is what you get”’ is also a good 
way to describe Spectre Software’s Com- 
mand Performance ($695 per server). Re- | 
leased originally as a standalone program 
called Maestro, this package gives you a 
customized menu system for each LAN | 
workstation. It also offers a meeting- | 
scheduling utility and electronic mail, as 
well as anumber of single-user desktop ac- 
cessory functions and menus for DOS | 
commands. 

A sign-on screen appears when you 
first tum on your terminal, and you need to | 
supply a password to gain access to the 
main menu system. The /-2-3-style main 
menu gives you access either to the appli- 
cation programs, a personal accessories 
menu, or a sign-off command. 

The application menus are customized 
for each user, simplifying network use and 








iFACT FILE 


Command Performance 

Spectre Software 

P.O. Box 4211 

Greensboro, NC 27404 

(919) 272-9984 

List Price: $695 per 
a server (includes six user 

manuals and LAN ad- 
ministrator’s manual). 
Requires: 256K RAM, DOS 3.1 or later 
tn Short: This good menu system and DOS 
interface is compatible with a wide variety of 
network operating systems and includes ex- 
cellent front-end secunty; at also offers a set 
of useful desktop accessones. Not copy pro- 
tected. 
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offering additional security. Main menu 
choices can also call submenus; in fact, the 
Personal command on the main menu calls 
a menu to access the nonnetworked desk- 
top accessories as well as the networked 
electronic mail system and meeting sched- 
uler. 


DAYS GO BY You can activate a calen- 
dar from most of the menus by pressing the 
F3 key. Since the calendar is unrelated to 
the other accessories, it’s merely for refer- 
ence. It usually displays the current month 
and highlights the current day, but you can 
scroll it to access other dates. 

When you choose the planner from the 
personal menu, a screen for the current day 
opens with an appointment schedule and a 


ten-item to-do list. You can change the ini- | 


tial even-hour times on the schedule, so 
you can insert something every 10 minutes 
if you want. You enter the details of the ap- 
pointments and the to-do items directly 
and get schedules for other days by scroll- 
ing. A search feature lets you look for a 


| key word or phrase. 


Command Performance features a 
handy multiple-posting submenu. You 
need to enter recurring appointments only 
once. Conflicting appointments produce a 
waming on the screen. 

You can easily print any screen to give 
a written record for use away from your 
desk. The program uses the personal plan- 
ner files to search for meeting dates, but 





they are not available for viewing by other 
network users. 

The personal telephone directory al- 
lows you to store up to 250 names, ad- 
dresses, and phone numbers, along with 
remarks. You can retrieve any number by 
entering criteria that match the entry char- 
acteristics. The program dials out using a 
Hayes-compatible modem. You can also 
print the phone directory, which users do 
not share on the network. 

The notepad lets you type notes and 
even reports up to seven pages long. Com- 
mand Performance’s editor is fairly so- 
phisticated, including automatic word 
wrap, box drawing (useful for graphs), and 
cut and paste. You can save the notes as 
files and recover them by using the file- 
name or searching for a specific text string. 
You can also import and export ASCII 
files. As with the phone directory, network 
users do not share note files. 

The calculator lets you perform simple, 
quick calculations, and the action items list 
keeps track of up to I5 critical tasks or pro- 
jects. Also, the electronic mail system al- 
lows you to receive and send messages up 
to 18 lines long to any individual or group 
on the LAN. 


MEETINGS SCHEDULER One of the 
more-interesting features of Command 
Performance is the meeting scheduler. 
The scheduler doesn’t display available 
time, as that of Higgins does, nor does it 
actually find time for meetings, as 
JONET’s and other systems’ schedulers 
do. Instead, if you have atime you want to 
hold a meeting, you propose the time and 
attendees to the program. The scheduler 
checks the personal planners of each at- 
tendce and reports who has conflicts. Then 
you either propose another time or call in- 
dividuals to ask them to clear their sched- 
ules. If no conflicts exist, the scheduled 
meetings automatically appear on each us- 
er’s personal planner schedule, along with 
areminder in their electronic mailbox. The 
drawback of this approach is that trying to 
get busy people together without being 
able to view their individual schedules can 
be difficult. 

The program lets you bypass common- 
ly used DOS syntax by selecting the direc- 
tory and files you want to work with and 
then choosing the DOS commands from 
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The new Diconix 300 Desktop and 300w Wide-Carriage 
mistake them for Diconix 150s. Before you 


lain paper printers. So quiet, so small, so fast, you could 
lecide on a PC printer, reflect on these. 





/ BICONIDX 


A Kodak Company 


ae 
= 
3100 Research Boulevard 
Dayton, Ohio 45420 
4-800-DICONIX 


¢ Semi-automatic paper handling 
® 308 characters per second 


@ IBM & Epson emulation 
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LAN Application Software: Summary of Features 
(Products listed in alphabetical order*) 


“gh —Indicates Editor's Choice @—Yes 
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O—No 
N/A—Not applicable: product does not have this feature.  °*Prices are omitted because of the comptexity of LAN pricing options. 


menus and submenus. A helpful directory 
tree appears on the screen when you select 
DOS functions. 

Installing Command Performance is 
relatively straightforward, with co-3pre- 
hensive screens and fields to help, but the 
network administrator must have a good 
knowledge of the networking software as 
well as DOS. Being able to create a gener- 
ic menu and copy it for each user, modify- 
ing it as necessary, is particularly useful. 
The administrator’s manual has a helpful 
discussion of troubleshooting as well as a 


useful chapter on managing the server’s | 


hard disk. 

Once installed, Command Perfor- 
mance is generally easy to use. The utili- 
ties are not memory resident, but that way 
they don’t monopolize scarce workstation 
RAM when they’re not in use. 

Command Performance is a sensible 
jumping-off point for using a workstation. 
It’s particularly good in helping new users 
find their way to selected programs while 
preserving security. The desktop accesso- 
Ties, particularly the e-mail system and the 
meeting scheduler, are handy, even 





though no one feature particularly stands 
out compared with similar ones in compet- 
ing standalone programs. The DOS menus 
are a good way to give users some system 
capabilities without yielding complete sys- 
tem access.—Eric M. Cole 


CompareRite 

Jurisoft calls its document comparison 
program, CompareRite ($500 for up to 
five stations), an ‘‘instant redliner.’’ Red- 
lining, used commonly in law firms on 
contracts and briefs, is the process by 
which someone underlines in red the 
changes in a document from one version to 
another, to draw attention to their differ- 
ences. 

CompareRite adds the speed of a com- 
puter to make the process ‘instant.’ It 
takes two drafts of a document and shows 
the differences between them, with certain 
limitations. Although the program was de- 
veloped mainly with legal documents in 
mind, you can use it in other areas such as 
editing, management presentations, tech- 
nical writing—anywhere that changes are 


made in lengthy official documents. 

The two text files that CompareRite 
compares must be either in the same word 
processing file format or be in ASCII for- 
mat. You designate one file as the ‘‘old” 


CompareRite, 

Version 2.0 

Jurisoft Inc. 

763 Massachusetts Ave. 
» MA 02139 

(617) 864-6151 


highlighting diff 
sions of a document. The two text files com- 
pared must be either in the same word pro- 

cessing file format or in ASCII format. Not 
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version and another file as the ‘‘new’’ ver- 
sion, and the program compares the two. 
The output of the program is a third file, 
with the differences between the two input 
files shown in one of several ways that you 
select. 

You can put CompareRite to work on 
your files in either of two methods: the 
menu method or the direct method. In the 
menu method, a series of menus guides 
you through the choices. You use menus to 
designate the files (complete with path- 
names) being compared. After the files are 
entered, you have a number of options as 
to how the additions and the deletions in 
the text appear in the output ftle. You need 
only select the default values to obtain a 
perfectly acceptable, even if somewhat 
staid, comparison. The default values 
show the changes as underlined and brack- 
eted, but they may also be bold, struck- 
through, italicized, or for that matter, al- 
most anything that strikes your fancy. The 
choice is up to you. 

The other method of initiating the pro- 
gram, the direct method, is faster but gives 
considerably less scope to your artistic in- 
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clinations. You simply enter the document 
filenames after the DOS command 
prompt, and the program goes straight to 
work using the default commands to mark 
the changes. If you initiate CompareRite 
@ 
The documentation writers 
are refreshingly candid in 
the 38-page manual, going to 
great lengths to point out 
what the customizing features 
of CompareRite cannot do. 
@ 


with the direct method, you can include the 


program in batch files. This capability is | 


particularly useful in a workgroup in 
which users develop documents interac- 
tively. 


+t 








PROBLEM FILES The documentation 
writers are refreshingly candid in the 38- 
page manual, going to great lengths to 
point out what CompareRite cannot do. 
The customizing features of the program 
try toaccount for the differences in the files 
created by various word processors, but 
files that have had a lot of formatting 
changes may give you some erratic results. 
CompareRite will also encounter problems 
if a document has had entire paragraphs ei- 
ther added or deleted. 

Compare Rite also comes with three ad- 
ditional pages of instruction for installing it 
onaLAN. You can install the program by 
using a special program that either allows 
you to use individdal passwords to define 
separate files or uses a ‘‘next-available’’ 
method, by which all users access a single 
file and then wait their tum. The installa- 
tion procedure is as straightforward as any- 
thing can be on a LAN, considering the is- 
sues of shared files and user privileges. 

If you do a lot of document comparing 
or interactive document creation, Com- 
pareRite can be a useful group productivi- 
ty tool. —Eric M. Cole 
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Take '% gallon of gasoline formulated 
for high performance motorcars. 

Add a clod of dirt, a quart of kero- 
sene, a tablespoon of sugar, and a 
dollop of axle grease. Sprinkle with 
rust particles and dog hairs. Stir. 

You'd be crazy to put that in your 
Ferzari, right? 

But what we've just concocted is 
the petroleum equivalent of a kilowatt 
of ordinary electricity. 

Emerson UPS's Provide 
Clean Fuel For Computers. 

Since today’s computers are no less 
high performance machines than the 
most sophisticated automobiles, they 
need highly-refined fuel, too. 

An Emerson Uninterruptible Power 
System is the electrical equivalent of 
petroleum refinery. Raw fuel in, good 
fuel out. 


Such a simple solution to all the 


harm spike 
can do. 
Unrefined Electricity Does 
Crude Things To Computers. 
Unlike bandsaws, washing machines 
and tvs, computers are hypersensitive 
ightest power variations. Deli- 
ships can only take so much 
pounding before they faint dead away. 
Data can be scrambled or vaporized 
ina few milliseconds. Programs can 
crash unceremoniously. 
Fact is, many problems blamed on 


sags, and blackouts 


hardware or software are, in reality, the 
fault of raw electricity. Industry statis- 
tics show that half the downtime, half 
the staggering costs of lost employee 
and machine productivity and half the 
maintenance costs are the direct 
result of bad electricity 

A typical computer site experiences 
about 7 blackouts, over 500 sags and 
more than 2,000 spikes and surges per 
year. Plus there's almost continuous 
line noise at even the best locations. 

Power surges alone are credited by 
one insurance company with $35 mi- 
lion in pc losses just last year 

But since computers use only a tiny 
fraction of the total power output, you 
can't blame power companies for 
“formulating” electricity to run energy- 
intensive industrial machinery, lighting 
and home appliances. 








And you can't hold them account- 
able for kites, birds, acts of God and 
backwash from motors in your own 
building. 

Any way you look at it, making sure 
your computer gets premium fuel is 
up to you. Fortunately, its easy and 
affordable. 

“UPS” Performance and Throughput 

Most people think of Emerson UPS 
systems as just battery backup protec- 
tion against power outages. 

In reality, they're also the best power 
conditioners money can buy. They 
work continuously, uniquely providing 
an impenetrable barrier that isolates 
your computers from power problems. 

The result: You get the level of per 
formance your computer was designed 
to deliver. The level you paid for 





Ditto. 


The High Performance 
UPS Manufacturer. 

Emerson makes a full line of power 
conditioning and distribution systems, 
even simple surge protectors. And 
more UPS systems than anybody. One 
is just right for your large or small, 
single- or multiple-computer system. 


od 





All feature quiet operation, attractive 
design, UL-listed safety, operation 
that is one-switch simple, and proven 
reliability backed by the best service 
in the business. 

So, let us help you rev up your 
productivity. Simply call 1-800-BACK- 
UPS for our free introductory brochure 
and the name of your local represen- 
tative. Or write Emerson Computer 
Power, 3300 S, Standard St., Santa Ana, 
CA 92702. 

See us at Comdex, Booth #2820 
a el 
= IEMIERSON 
= =a Computer Power 
Computers Won't Run Right 
On The Wrong Fuel. 
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You have the hest of hoth worlds with 
SigmaVGA/H. One display adapter that 
gives your PC/XT/AT the power to 
display any standard software written 
for the IBM PC or the PS/2 


From the PC World—-Everything the 
Best EGA Board Offers, And More 
hardware compatible 
and Ilercules 


Start with 100% 
EGA, CGA, MDA, 
SigmaVGA/H sut 


including digit 








From the PS/2 World—-— 
Everything That IBM's 
VGA Offers, And More 


Continue with 100% hardware compat 


hility for VGA Better yet, run VGA, EGA, 


CGA, MDA, and Hercules all on the new 
analog monitor. SigmaVGA/II gives you 
the power to run all the new PS/2 soft 


ware, including OS/2 





For Your World- 


One Graphics Board Built on 
the Experlence of 400,000 
Sigma Des 


igns introduced the first VGA 
ver 400,000 VGA 
» date. W OW th 


EB, 
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1, Where two worlds 


become one 
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informed customers will make the 
tight decision. So get the facts straight 
from the people who wrote the book, 
VGA Issues and Answers.” To get your 
to find out more ahout 
770-0100 












Iree Copy oF 
SigmaVGA/TH, ¢ 


SIGMA\ | 
\NWGA H 


all us at (415) 





Sigma Designs 
46501 Landing 


Fremont, CA 9. 





@ LAN APPLICATION SOFTWARE 


The Coordinator 


What do Frito-Lay, Du Pont, Baltimore’s 
Sinai Hospital, and Novell have in com- 
mon? They all use The Coordinator, a 
group productivity software package from 
Action Technologies, sold for $2,495 fora 
LAN of up to 50 users. Marketed by No- 
vell as an addition to its network operating 
systems, The Coordinator is one of the 
few programs developed specifically for 
group use on a network. 

It would be too simplistic to call The 
Coordinator an electronic mail and per- 
sonal calendar system. The package is 
based on research done by Action Tech- 
nologies founder Femando Flores on how 
computers can help an organization to ac- 
complish its goals. His premise is that the 
members of a workgroup get things done 
through their involvement in networks of 
““conversations.”” 

Each network of interrelated conversa- 
tions may include requests and promises to 
fulft!! commitments, specifying the condi- 
tions under which they’re to be fulfilled, or 
just exploring various possibilities. As 
these networks become more complex, the 
task of tracking who does what becomes 
more difficult and reduces efficiency. Bro- 
ken commitments are symptomatic of this 


problem, and implementing The Coordi- | 


nator among a network of computers can 
help reduce them. 

The program structures and automati- 
cally tracks all conversations, along with 
the commitments, proposals, and requests 
they contain. Individual users have re- 
minder systems, managed by The Coordi- 
nator, to keep them on track with all their 
commitments. 


THREE MANAGERS To accomplish 
its goals, The Coordinator has three main 
functional areas accessible from the main 
screen by menu commands. The Conver- 
sation Manager, the heart of the program, 
guides the user through the many conver- 
sational protocols. It presents a choice be- 
tween two different types of conversa- 
tions: those during which specific requests 
for action are made, to which the addressee 
responds with one or more commitments, 
and those during which more-general and 
more-speculative proposals are discussed. 
Anexample of the first type may be a situ- 
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ation in which you request a report from 
someone by a certain time and the person 
agrees to deliver it when needed. 

Through menu commands, the Conver- 
sation Manager also asks for the name of 
the department where the conversation is 
originating, persons to whom it should be 
addressed, and the time constraints on the 
actions proposed. After you’ve written a 
message with the built-in word processor, 
you can speedily route it to its destination. 
The program will store the message for fu- 
ture reference by all concemed parties. 

With the Scheduling Manager, short- 
term calendars show appointments and 
commitments on a daily and weekly basis. 
You can enter these commitments manual- 
ly, or they may be automatically generated 
from conversations. In addition, you can 
generate long-term calendars for longer- 
range planning and commitments. 

Working closely with the Conversation 
Manager, the program’s Connectivity 
Manager routes e-mail and sends it with a 
minimum of effort among the stations. 
Since you can call all this information from 
menu windows, sending a message, even a 
binary file, is fast and almost automatic. A 
mail-waiting signal on the screen tells you 


i 


iFACT FILE 


The Coordinator, 

Version 1.5N 

Action 

Technologtes Inc. 

2200 Powell St. 

Emeryville, CA 94608 

(415) 654-4444 

List Price: Fora LAN of 
up to 50 users, $2,495; $1,995 toexpand to 
S1-100 users. Telecommunications Manag- 
ef (to connect to remote networks and standa- 
Jones), $995. 
Requires: 640K RAM. Novell's Advanced 
NetWare (Version 1.02 or later) or LAN op- 
erating system that fully supports DOS 3.1 or 
later. 
In Short: This well-thought-out program is a 
virtual expert system for managing commu- 
nications and eliminating a lot of paper shuf- 
fling. It imposes ngid demands for electron- 
tes as well as on entena for the types of 
conversations it manages, and it’s easy to 
learn but tougher to master. Not copy pro- 
tected. 
CIRCLE 683 ON READER SERVICE CARD 





whether you have any messages. 

The Coordinator also has optional fa- 
cilities to communicate across voice-grade 
phone lines either to other networks or to 
standalone stations. A network can have as 
many as 10,000 stations, substantially | 
eliminating the need for regular phone 
calls, paper memos, letters, and many 
meetings. 


EASY TO INSTALL AND LEARN We 
installed the program on a Novell network 
tunning under the SFT NetWare 2.1 oper- 
ating system and using Action Technol- 
Ogies’ recommended installation process. 
Keep in mind that The Coordinator is a 
real memory hog, requiring 640K RAM. 
We resolved compatibility problems by 
manually altering some of the group access 
permissions and file designations. There’s 
a comprehensive installation manual, as 
well as a demo and tutorials, and the actual 
installation is a simple matter of copying 
the six program disks onto the server's 
hard disk. 

The Coordinator is easy to learn but 
tougher to master. The context-sensitive 
help is generally useful although a bit 
wordy. Windows offer extensive menu 
choices. 


INCITING INSURGENCE? Managers 
will welcome the program’s ability to easi- 
ly trace a project’s history. It automatically 
keeps track of all proposals, requests, 
commitments, and agreements and recalls 
them using various criteria such as project 


| name or date. Individuals can keep track of 


their commitments, as well as those made 


| to them by others, thus adding to the effi- 


ciency of the group. 

Not everyone wil! fee! comfortable 
with the various kinds of conversations 
and the rigid electronics demands. Most of 
the organizations that we talked to, howev- 
er, were enthusiastic about the program 
and reported only a few holdouts—users 
who refused to use the conversational cate- 
gories correctly. 

If you have visions of paperless offices 
dancing before your eyes and are interest- 
ed in getting LAN users to work together 
more efficiently, take a look at The Coor- 
dinator. You need group consensus to 
make it work, but increased group produc- 
tivity can be your reward. —Eric M. Cole 
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MacroPac international ... NCP 
101 Macros for: 











from tollHree voices. 


Simon & Schuster ... NCP 
Olyping Tutor VV... 6. eee ee 33. 
Softiogic Solutions ... NCP 


OSottware Carousel 2.02 (everything cad ee 


ODisk Optimizer 3.0.........0.....006. 
Software Publishing ... NCP 
SPFS:First Publisher 1.0.....0......... §9. 


SPFS-First Choice 2.0................. 89. 
M@PFS:Professional Write 2.0............ 119. 
PFS:Professional File 1.01............ 149. 
Harvard Graphics 21.02.6062 eee 299. 
Springboard ... NCP 
NewsroomePro... 6. we ee eee eee 45. 
Surpass Software Systems ... NCP 
MSurpass1.0.... .............. .. 297. 
ntec/Turner Hall ... NCP 
BNote-It Plus2.0...0.......0.....00.. 49. 
BSQZIPlus1.01............ igh ws 5 OO: 
M4Word 2/0 a2 2 sakes sciekwacti ss 59. 
M4Views 1.0................00- a: + 899: 
BQ&AWrite1.01....... ........ 0... 119. 
MGrandview 1.0...............0000ee _ 
OQ & A3.0 (database, word processor) . . 
OBreakthrough Timeline 2.0 ........... —_ 
TOPS ... NCP 
Flashcard (AppleTalk network card). .... 169. 
NetPrint 1.08 (share printers) .......... 119. 
TOPS 20 ceqttls tgs abe eco 119. 
Traveling Software ... NCP 
M@LAP-LINK Plus 1.0................... 85. 
DESK ire. <a ts ses ecteaiece: 105. 


True BASIC, inc. ... 
OTrue BASIC 2.01 (now includes Runtime) . . 57. 


Vericomp ... NCP 
WSohBytes 2.0............-0.. 2. eee 35. 
WordPerfect NCP 
WordPerfect Library 1. [eel a 59. 
OWordPerfect §.0 .............0220 00 call 
@DataPerfect2.0.................066 299 
WordTech Systems ... NCP 
G@GBxXL 1.2 FS kaa. 5. UE. cs 119 
Xerox ... NCP 
Ventura Publisher 1.1... .. 549 
EDUCATIONAL 
Barron’a ... CP 
Computer SAT... 00... 2... e eee 35. 
Stone & Assoc. ... NCP (reqs. graph. brd.) 


My Letters, Numbers, Words (ages 2 to 6)... 27. 
Kids Stutf (ages 2 to 6)... 27. 


True BASIC, inc. ... NCP 
HIngonometry......... PR DIY. oc. 32. 
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Accolade ... CP (reqs. graphics brd.) 

GTestdrive (driving simulation) ........... a 


Mean 18 (great golf game, CGA or EGA) . . 
Electronic Arts ... CP (regs. graphs bd) o 
Chessmaster 2000” Brahe aad: Ge (oe 





PC Connection 
Hardware Special 
through June 30, 1988 


Intel ... S years 
inboard 386/PC 


Looking for a way to upgrade your PC to 
effectively use programs like Windows and 
DESQview without giving up your current 
investment in hardware? Intel, the people 
who invented the 80386 processor, have 
got just the product to add years of life to 


your current system—the Inboard 386/PC. 


Includes 16 MHz 80386 processor, 
socket for an 80387 co-processor, and 1 
Meg RAM 
Fully automated installation with no DIP 
switches or jumpers to set 
Upgrades to 3 Meg with optional 
daughterboard 
Includes disk cache, screen boost, and 
386 maximizing utilities 
For IBM PC, XT, Compaq Portable, Portable 
Plus & Tandy 1200HD 





OChuck Yeager's Flight Simulator ........ 32. 
Grand Slam Bndge...........-...... 45. 
Infocom ... NCP 
Hitchhiker's Guide. ... .............. 12. 
Leather Goddesses of Phobos ......... 25. 
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[Falcon (F-16 simulation, regs. graphics brd.)32. 
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OiJet 2.1 (requires EGA or CGA)... 22... 33. 
XOR ... NCP 
ONFL Challenge SOAR ROMER ES 
1- 800/243-8088 
PC Connectio 
a 
603/446-3383 
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HARDWARE 


Manufacturer's standard limited warranty period 
for items shown is listed alter each company 
name. Some products in their fine may have 


different warranty penods 

AST Research ... 2 years 

VOMINI2CISIP. 0... eee eee $89. 

SixPakPlus 64k C/S/P 

(now upgrades to 576K)..... 6.6.66. eee call 

SixPakPremmum 256k C/S/P. 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . call 

Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) . Cail 

Advantage 2 512k flor PS/2) ............ call 

RAMpage! 286 512k (upgrades to 2 Meg) ail 

Hot Shot 286 (10 MHz) .........0 0.00. 399. 

Amdek ... 1 year 

410A (amber monochrome monitor) . see 159. 

LaserDnive-1 (CD-ROM Dnve; 90-day wrty) 629. 
«. 2 years 

3-Position switch box... 66. wwe eee 39, 

Cuesta ... 1 year 


ACCESSORIES 

Disk Holder DB-1 (holds 5051" disks)... . 8. 
Printer Stand PS-1................... 18. 
Universal System StandSS-3 ........... 25. 
DS-1 Switch Box (controls 2 pnnters) ..... . 33. 
CABLES 

Smartmodem-to-PC Cable (9 feet)........ 17. 
Pariter-to-IBM cable (9 feet)....... ..... 17. 
SURGE SUPPRESSORS 

Satestnp SP-3 (6 outlets; 1 year wrly) ...... 21. 
Diamond SP-1 (6 outlets)... ............ 32. 


Ruby (6 outiets; EMI/RFI filtered; 6 ft cord)... 59. 


Ruby-Plus (w/FAX & modem protection)... . 69. 
DCA ... 1 year 


Irma 2 (3270 emulaton board).......... 729. 
Epson ... 1 year 

F868 printer (60 colurn, 240cps)...... call 
FX-286e (136 column, 240 cps).......... call 
LQ-500 (80 colurnn, 180. cps) ........... call 
LQ-850 printer (80 colurnn, 264 cps)... ... call 


LQ-1050 printer (136 column, 264 cps)... call 


LX-800 printer (80 colurnn, 180 cps)... .... call 
Prnter-to-IBM cable (6 feet) ............. 15. 
Everex ... 1 year 

1200 Baud Internal Modem ..... ...... 99. 
2400 Baud IntermalModem ..  ...... 199. 
5th Generation ... 6 months 

Logical Connection 256k . .... 349, 
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Call 800-243-3088. 


Smartmodem 24008 (with Smartcom ii). $449. 
Hercules ... 2 years 
Color Card (CGA) 159. 
GrapticsCardPlus.. wt 189 
Network Card Plus (with TOPS DOS) Drie. e8 349 
Intel ... 5 years 
Inboard 386/PC wil Meg ... . ... tal 
Inboard 386/AT (req. installaton kit} ... 949 
Inboard Installation Kit sage ae 139 
Aboveboard 286 512k........ . 9 
Aboveboard PS/286 512kS/P.. ...... 349, 
AboveBoard 2 @k (for MicroChannel) — 279 
8087 (lor IBM-PC&XT) 0... eee 114. 
8087-2 flor PS/2 Models 25 & 30)........ 159 
80287 (for AT & XT286) ..... 2.2 195 
80287-8 (for 8B MHz 80286 machines) .... 249 
80287-10 (for PS/2 Models 50& 60)....... 319 
80387 (lor 16 MHz PS/2 Model 80)....... . 499 
80387-20 (for 20 MHz PS/2 Mode! 80). ... 749. 
Kensington Microware ... 1 year 
Masterpiece... . an 94 
Masterpiece Plus. 109 
key tronic ... J years 
101 Keyboard (enhanced layout) 9 
Kraft ... 1 year 
Three-button Joystick Be <i 
Kye international ... 1 year 
Genus Mouse Model GM-6Plus.. ... .. 59 
Microsoft ... IHetime 
SPECIFY BUS OR SERIAL VERSION 
Mouse with Paintorush.... 2 0... 109. 
Mouse wthEasyCAD..... . .... 125. 
ee ae eee Pe 5 carers 145. 
Migent ... 1 year 
Pocket Modem (1200 baud, rol nd a 119. 
MSC Technologies .. 
SPECIFY BUS OF SERIAL VER VERSION 
PC Mouse wiPC Paint+ ......000 20... 89. 
PC Mouse wiAutosketch . 105. 
NEC ... 2 years 
Multisync II (800 x 560 max. resolubon) . call 
NSt Logic ... 3 years 
Epic 480 (extended EGA) .. 129. 
Smart EGA Plus (supports 800x600 res.) .. 169. 
Orchid Technologies ... 2 years 
Tiny Turbo 286 . 289. 
Designer VGA . 299. 
PC Cooling 1 year 
REPLACEMENT POWER SUPPLIES 
Turbo Cool 150 (run 25°-40° cooler)... .. 129. 
Turbo Cool 200 (run 30°-45° cooler) .. .. 169. 
ee eee 149. 
Practical 


5 years 
Microbuffer Mini (parallel pant butler w/32k) 





Quadram ... 2 years 
ProSync (with mouse) 
Microtazer Il Print Butfer 64k . 
Quad386xT . 

Toshiba ... 1 year 

P321SL printer (90 col, 216 cps, whractor) 529 
P351SX printer (136 column, 216 cps). .. 999 
T1000 Laptop (80C88, 6.4 ibs., 5 hr battery) call 
T1200 Laptop (80C8&6, 10 MHz, 20 Meg) . . . call 
3100/20 Laptop (80286, 8 MHz, ee call 
T3200 Laptop (80286, a ea . Call 


$259. 
. 249 
. 749, 


768k Ram Card for T1000... . . F . 299 

Video? ... 2 years 

VEGA Deluxe (supports 640x480)... .. . 209 

VEGA VGA (supports full VGA specs)... . 287. 
DRIVES 

(OMEGA ... 1 


year 
Bernoull Il Single 20 Meg Internal (5%"). . 949 
Bernouth Il Dual 20 Meg External (5%%"). . 1679. 
59 





20 Meg cartridge (574) 

sae tpericeen oie 

20 Meg cartridge (8”)............. . 82 
POSE ary fxmeta card for PO XT oral) 169. 
Mountain vos 1 year 


40 Meg Internal Tape Dnive (XT AT or PS/2) 379. 
40 Meg External Tape Dre (XT, AT or PS/2) 479. 


40 Meg External Tape Dnve w/Power 

Seeply XT ATorPS/2)..0 0 we 569. 
we 1 yCOr 

Hardeard 20Meg(49ms).. i... 569. 

Hardcard 40Meg (39ms)... .. . 725. 


Seagete ... 1 year 
FREE PCTV® Hard Drive installabon Tape with the 
purchase of 20 Meg Seagate dive for the IBM PC 


7pege: 
40 Meg Internal Hard Dnve for AT (40 ms) 439. 
40 Meg Internal Hard Drive for XT 
(w/controlier and cables, 40 ms)... .. . : 
TEAC ... 1 year 
PC, XT 360k Dnve (5’4” half-height) 99 
720k Dave (3’/" halt-height, specify XT or AT) 99 


499 


Toshiba ... 1 yeer 

AT 360k Drive (51%4” hait-height}.... ..... 99. 
MEMORY 

256k Upgrade Set (150ns, setof9).. ... . Call 

256k Upgrade Set (120 ns, set of 9) . call 


DISKS 


All disks have a lifetime warranty. 
ts os ay hl tlt 


Fup MD2D (70 asks per box). . .. $12. 
Sony (10 disks per box)... . ee. ales 
Maxell MD2-D (70 disks per box) . PARShee te a 5 
Verbatim Datalite (70 disks per box) ..... .. 3. 
5%/_" DS/MHigh Disks for AT (7.2 eg. 


Fup MD2HD (10 disks per box) ...... 


Sony (10 disks perbox).. = ...... 3 ro 
Maxell MD2-DD (10 disks Perbox)........ 23, 
Verbatim Datalife (10 disks per box)... ..... 22. 
3/2” DS/DD Diskettes (720k) 

Sony (70 disks per box)... 6.06. 0000004. 18. 
Fup (10 asks per box) . : : gs 198 
Maxell (70 disks per box) . 20 


3/2” DS/High-Density Diskettes ce 44 Mea) 
Fuji (70 disks per box) . 
Maxell (10 disks per bow). 


MISCELLANEOUS 


CompuServe 

CompuServe Information Seruice . 

Grolier's OnLine Encyclopedia... . 

Smartmodem-to-AT cable (9feet). .. ... 15. 

Hah ag tl lel : .. 19. 
PC Connection Computer Toolkit . 


OUR POLICY 


@ We accept VISA and MASTERCARD. 

@ Nosurcharge added for credit card orders 

@ Your card is not charged unhl we ship 

@ If we must sup a partial order, we never charge freight 
on the shipment(s) that complete the order {in the US.). 

@ Nosales tax. 

@ ANUS. stupments insured, no additonal charge 

@ APO/FPO orders shipped Ist Class Mail, charged by 


wadgnt 

@ Allow 1 week for personal and company checks to clear 

@ UPS Next Day: Avr avaiable 

@ COD max. $1000 Cash, castwer's check, or money order 

@ 120 day imited warranty on all products. ° 

@ Toorder call us anytime Monday thru Fnday 9:00 to 
$00, or Saturday 9:00 to 5 30 You can call our business 
offices at 603/446-3383 Monday through Fnday 9 00 to 
530 


oes 


24. 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 
@ For montors, pnniters, Bernoulli Boxes, and computers, 
Pay actual charges. Call for UPS 2nd-Day & Next-Day-Air 
@ For all other tems, add $3 per order to cover UPS 


Microbutfer Intine (par pant buffer w/32k) 129. Shipping For such ftems, we automatically use UPS 

1200 Baud Internal Modem (w/ProComm). 69. 1-800/243-8088 Fs ONE meee tee eg Pate 

1200 Baud External Modem .......... 109. aan ground. 

2400 Baud Internal ol gabe i 159. ‘ B B 

2400 Baud External Modem . . 189. Connection 7 cul UPS Blue charge wil be added roman 

Princeton Graphics ... 1 year eS 6 Mil Street 490M flems, add $3 per order. 

MAX: 12E (amber monochrome monitor)... 139. pt Marlow, NH 03456 Alaska and outside Continental US: 

Ultrasyne (supports CGA, EGA, VGA). 549. 603/446-3383 © Call 603/446-3383 for 

For IBM Personal Computers exclusively. 
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PC Pride. 


It’s not Greek to us. By Jove. 

fii he town of Marlow, NH (pop. 553) is steeped in We've known the thrill of victory when your ports 
myth and tradition. Even as we speak, our are pumping and performance is perfect. But, we also 
Herculean mascots are celebrating the Summer know the agony of defeat when your jumpers aren't 

Olympiad by running and jumping their frivolous little jumping and your disks fall short. That's why our in- 

hearts out. Meanwhile, we ordinary mortals continueto _trepid team of sales consultants is always in training to 

set new world records for sales and support of award- reach new heights of after-sale support. 


winning programs and peripherals. Gopher! The gold, p! ‘ 
Hit us with your best shot. When you go to trade shows you need something to 
trade and something to show, right? Well, how about 


(Or, the myths of mail order). 
Back in the days of yore, not-so-perspicacious PC a 
proclaimed that no mail order house - 
could have enough pride to satisfy 
serious customers. They said the 
big bears of retail would crush our 
humble enterprise and we'd return 
to the sidelines with our flag in 
tatters. Since then we've vaulted, 
sprinted, jumped, dived, bumped, 
spiked, and generally hurdled our- 
selves headlong into the hearts and 
minds of PC users all over the world. 


the PC Connection Raccoon Pride Pin? You probably 
won't want to trade this soon-to- 
be-if-not-already-valuable me- 
mento of microcomputer mastery. 
But you will want to show it off. 
Get one of your very own with an 
__ order of $500 or more between 
now and May 31st. 

Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you're planning 
to visit please call ahead. 





Pisa Lal board alo ec 
and bound-for-giory mascots. 


own classy cloisonne 
‘Offer not available to net accounts. One per customer. 


For IBM Personal Computers exclusively. 
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@ LAN APPLICATION SOFTWARE 


Direct Net 


Direct Net, priced at $245 from Delta 
Technology Intemational, boasts a num- 
ber of features for both network users and 
managers—and what it does, it does well. 
If all you want is to get to network applica- 
tions without a fuss, it may be the ticket. 
But if DOS shells have spoiled you and 
you want macros, aliases, or DOS com- 
mand access from within applications, the 
program will disappoint you. 

A network shell, Direct Net provides a 
more or less painless interface between 
user and network. Licensed for use on a 
single file server, the program is usually 
installed in a public directory on a network 
drive. You can also install it on a stand- 
alone PC, but the files must be put on a 
hard disk drive, since, when installed, they 
won’t fit ona floppy disk drive. 

For network users, Direct Net is a 
menu-driven system; you step through the 
menus to select an application. Where a 
program resides is irrelevant—it may be a 
multiuser database system residing on a 
network server or a word processing pack- 
age on your own workstation. Direct Net 
makes running either program almost ef- 
fortless. 

Direct Net begins by optionally 
prompting cach user for a user name and 
project number, both of which it needs to 
compile usage statistics for the network. 
Then Direct Net presents its menus. 

The menu structure has two levels. The 
main menu, the highest level, shows 20 
user-definable items displayed on two 
pages listing 10 items each. To switch be- 
tween the pages, you use the PgUp and 
PgDn keys. Main menu items list general 
categories of programs, such as word pro- 
cessing or communications. A user or net- 
work manager defines each category, 
which appears next to a letter on the 
screen. To select an option, you press its 


corresponding letter. (After reviewing sev- | 
eral of these programs, we appreciated the | 


ability to select options with a single key- 
stroke rather than having to move a high- 
lighted bar around a couple pages of 
menus.) 

Choosing a main menu category brings 
a submenu onto the screen. Submenus 
work similarly to the main menu, with let- 
ters defining up to 20 applications within 
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Direct Net 
Delta Technology 
Intemational Inc. 
P.O. Box 1104 
Eau Claire, W154702 
(715) 832-7575 
List Price: $245 
Requires: 256K RAM 
GBEIK req to pnnt usage reports); DOS 
2.0 of later. 
In Short: This program offers an easy but 
| slow way to get around your nctwork with 
menus. Although it monitors user activity, it 
lacks other features, such as macros. Not 
copy protected. 
CIRCLE 682 ON READER SERVICE CARD 


FILE 


one main-menu category. Anyone with 
menu maintenance privileges can alter the 
wording or the sequence of main menu and 
submenu displays, or assign passwords to 
menu selections. Passwords restrict access 
from the main menu into a submenu, or 
from a submenu into an application. 

Submenu entries require the application 
program name (for example, Lotus 1-2-3), 
the drive and the directory where the pro- 
gram resides, and the command (such as 
123) that you would type at a DOS prompt 
to start the program. The only exception is 
a batch file: to execute a batch file through 
a Direct Net menu entry, you must precede 
the name of the batch file with the word 
**Batch’’. 

You can customize menu entries by us- 
ing the symbols for question mark (7), 
comma (,), and ampersand (&). The ques- 
tion mark tells Direct Net to prompt for a 
password specified during menu creation 
or maintenance. A comma in a menu entry 
causes Direct Net to prompt for a floppy 
disk. And an ampersand cues Direct Net to 
prompt for additional parameters. You can 
combine all three special menu symbols on 
one line if they are in this order: amper- 
sand, question mark, comma. A Custom 
Application, Direct Net’s equivalent of a 
DOS batch file, can use the same symbols. 

A user can log out by pressing the F5 
key. At that point, Direct Net executes a 
batch file named LOGOFF.BAT, which 
you can configure to suit your own needs. 

Direct Net’s menuing system works 


| well but is very slow. Starting the 
on an IBM PC-XT with a 20MB hard disk 
drive took 22 seconds. In addition, these 

22 seconds were filled with an alarming 

| amount of hard disk activity. On a net- 
work, all this activity adds to the network 
overhead. Switching between applications 
takes considerably less time, but the 
menus make changing applications tire- 
some. 


PLUS FOR NETWORK MANAGERS 
Network managers may like Direct Net be- 
cause it includes tools that compile and 
print (or display) reports of user activity. 
The program can sort these reports by user 
names, project numbers, application pro- 
grams, specific workstations, and, of 
course, by date and time. Detailed reports 
contain particulars on all the sort fields, 
and the network’s general usage and week- 
ly totals appear on summary reports. 

Direct Net maintains network statistics 
by requiring users to log in before it pre- 
sents the main menu. As soon as a user 
logs in, Direct Net starts keeping records 
of the user’s activity, continuing until the 
user logs out. 

Unfortunately, Direct Net’s version of 
Big Brother isn’t very sophisticated. 
While it prompts users to enter a user name 
and/or project number, it accepts anything 
(except blanks) in these fields. Most sys- 
tems compare user names and project 
numbers with a predefined list; Direct Net 
has no such feature. Also, for Direct Netto 
keep accurate records, all the network us- 
ers must cooperate. This means that when 
you’re finished with an application, you 
must quit that application. Furthermore, if 
you’re not going to use the network for a 
while, you must log out of Direct Net. 

Once you’re ready to look at the net- 
work reports, Direct Net gives you a 
choice of sending them to the screen or to a 
printer. And through the report generator, 
you can specify commands to execute be- 
fore and after printing. These commands 
allow you to set up the printer for com- 
pressed type, for example, and reset it af- 
terwards. 

You can delete all the data from the net- 
work usage log at will. You can also delete 
selectively—by project number, user 
| name, application program, or date. 

' Installing Direct Net requires strict at- 
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MasterPiece. 






Switch on a serious 
surge suppressor. 


With test after test proving that 70-90% of all PC malfunctions 
can be traced to power problems, a surge suppressor is the first 
accessory you should buy for your PC. But don’t put your trust in just 
any surge suppressor. Get one that gives your whole system 
superior protection. One = = 
oie euneeed to the Meets IEEE 587-1980 Category A 
highest specifications. Meets IEEE 587-1980 Category B 

Get a Kensington Master 
Piece® or Master Piece Plus. : 
They're the most popular —_—™« "ight surge suppressor passes all the tests. 

PC ane suppressors. And the most serious. Because at Kensington, 
we're dedicated to giving your PC the best possible protection. 

That's why Master Piece and Master Piece Plus are equipped 
with our unique two-stage surge suppression circuit, containing a 
high-speed silicon semiconductor for the quick reaction necessary 
and heavy-duty metal oxide varistors for the brute force required to 
Keep even the largest surges from penetrating into your system. 

That’s why the plus in Master Piece Plus is additional modem 
surge Sel circuitry to protect your modem from surges, 
spikes and noise on the telephone line. 

And that’s why the circuitry in both models can handle anything 
an electrical storm or your local power company can offer —up to 
6,000 volts with a 3,000 amp follow-on current. (That's the kind of 
superior performance that passes not only UL* testing, but Cate- 
gories A and B of the strict IEEEt specification 587-1980 as well.) 

Now, this may look to you like we're taking more than the 
necessary precautions. And actually, we are. But after all, isn’t that 
what you expect from a serious surge suppressor? 

Master Piece ($149.95) EE 









and Master Piece Plus 

($159.95). For more info, — 

or a dealer near you, er 
call (800) 535-4242. =a 4 


In NY (212) 475-5200. Se 
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tention to access rights. The program as- 
sumes if a program or a file is in asubmenu 
definition, the user has full read/write/cre- 
ate access to it. This may or may not be the 
case, especially in database applications. 
When sorting a network usage report, Di- 
rect Net creates temporary files and as- 
sumes users of this feature have read/ 
write/create privileges in the subdirectory 
where they are created. 

Overall, Direct Net is a convenient 
though slow way to access your network. 
For people who just want to get on with 
their work and don’t care to leam how the 
network operates, it can be a real boon. 
And it’s easy to get up and running if you 
properly arrange the access rights. 
—Frank J. Derfler, Jr., and Tom Wis- 
niewski 





ForComment 

Although Broderbund Software is known 
mainly for its entertainment and home edu- 
cation programs like Where in the World Is 
Carmen Sandiego? and The Print Shop, its 
ForComment document review program 
($995 for up to 16 authors) is a serious at- 
tempt to reach out to the LAN-oriented 
corporate world. ForCommenr can help 
you get comments on your documents 
from various reviewers on your LAN with- 
out requiring you to move so much as a 
piece of paper or even a floppy disk. 

If you've been frustrated by responses 
from people you’ve asked to review docu- 
ments—‘‘I must have put it somewhere’’ 
or ‘‘Gee, I sent it back to you . . . . Itmust 
have gotten lost’’—with ForComment in- 
stalled on your LAN you'll know immedi- 
ately where your document is, what com- 
ments your reviewers have, and who made 
the comments. Plus FerComment allows 
the reviewers to comment on your docu- 
ments without messing them up. 

We've reviewed ForComment before 
(“Editing by Committee,” PC Magazine, 
March 31, 1987 ), mainly as a standalone 
program. But its powers really come to- 
gether on a LAN, where individuals can 
quickly access files and offer comments 
without the overhead of disk swapping. 


HOW IT WORKS The person initiating 
the review process is the only one who can 
alter the original. That person, called *‘the 
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ForComment, 

Version t.14 

Broderbund 

Sofiware Inc. 

17 Paul Dr 

San Rafael, CA 94903- 

2101 

(415) 492-5200 
List Price: $995 (allows up to 16 authors). 
Requires; 384K RAM, word processor to 
generate files, DOS 2.0 or later 

| In Short: Although it’s not an editing pro- 
gram, this program ts a fast, efficient way to 
get comments and suggestions from docu- 
ment reviewers—wiulhoul having to distnbute 

| separate copies physically, without losing 
contro] of your document, and withoul swap- 
ping disks. It's easy to install, has useful 
menus and context-sensitive help, and lets 
you print documents from the program or 
convert them back to word processing files. 
Not copy protected. 
CIRCLE 681 ON READER SERVICE CARD 
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author’’ by ForComment even though he 
or she is not necessarily the actual writer, 
uses a special program in the ForComment 
package. Using that program, the author 
first imports the document to be reviewed, 
either from a word processor or from For- 
Comment’s own memo writer. On the 
“*cover sheet”’ screen, the author first fills 
in the names of the people who will review 
the document and assigns initials and pass- 
words. The author can then add some com- 
ments, load the document back onto the 
server’s hard disk, and inform the review- 
ers by ¢-mail that the document is ready for 
review. If the author doesn’t want the re- 
viewers to see each other’s comments and 
suggestions, then each reviewer must have 
a separate copy of the document on the 
server. 

Reviewers select the ForComment re- 
viewing program, choose Review from the 
menu, and sign themselves in on the cover 
sheet. The program screen has two win- 
dows: the upper window contains the doc- 
ument under review, and the lower dis- 
plays the comments and suggested 
revisions. ForComment refers each com- 
ment or revision to a line in the document, 
and it adds the reviewer's initials automati- 
cally. Although reviewers can only sug- 
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gest changes and cannot alter the original 
document, they can view their suggested 
revisions in context by temporarily 
“‘swapping”’ the revision with the original. 

The author can then view the comments 
and suggested revisions. If these com- 
ments have been made using separate doc- 
uments for each reviewer, the author can 
either use them individually or collate 
them. The cover sheet indicates which re- 
viewers had something to say about the 
document. If the author approves of the 
suggested ideas, ForComment enters them 
into the original. You can repeat the re- 
view process as many times as necessary. 

You can print the document from the 
program or convert it back to a word pro- 
cessing file. If you like, you can print the 
document with each line numbered and 
with comments and revisions as either 
footnotes or endnotes. 


EASY TO INSTALL AND USE _Install- 
ing ForComment on a LAN is a straight- 
forward process. Most users should find 
the appendix in the manual covering net- 
work installation to be an adequate guide. 
But the person installing ForComment, 
preferably the system administrator, 
should have a knowledge of the software 
used on the LAN as well as a facility with 
DOS and the directories available on the 
LAN server. For instance, so that review- 
ers do not have access to the author pro- 
gram, it should be in a nonpublic directo- 
ry. A network administrator might link a 
specified drive to the ForComment files to 
make operation easier for first-time au- 
thors and reviewers. 

Its good menus and context-sensitive 
help screens make ForComment easy to 
leam and use—important since few people 
will use the program every day, and learn- 
ing time should not outweigh use time. 
The main manuat is comprehensive and 
well thought out, and condensed manuals 
are available for individual users. 

Demonstration and tutorial files, pro- 
vided on a separate disk, are a useful intro- 
duction to the program. However, since 
you cannot load them onto a hard disk, 
they are relatively slow and, more impor- 
tant, are not directly available to users on a 
LAN, especiatly one with diskless work- 
stations. 

Some of ForComment’s procedures are 
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PC Magazine and SAVE 62% with these low prices—You'll SAVE 
over $1.80 a copy! 
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Unbiased product reviews and comparisons. ..in-depth 
coverage on new applications that can save you money... 
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IBM-compatible product testing laboratory and save! 





4 | 
THAN ‘1.14 A COPY! 


‘Two years (44 issues) only $49.97, SAVE 62%! 
Less than $1.14 a copy! 

One year (22 issues) for only $29.97. SAVE 54% 
Only $1.36 a copy! 


Savings based on newsstand price of $2.95 per issue 
Basic annual subscription price 1s $39.97, 


FOR FAST SERVICE 
CALL 1-800-525-0643 


(in Colorado 1-303-447-9330) 478T 





@ LAN APPLICATION SOFTWARE 


much more efficient on a LAN as com- 
pared with on a standalone PC. For exam- 
ple, you don’t need to distribute disks 
physically to the reviewers, and you don’t 
have to swap disks when collating all the 
reviewers’ comments. If you need a con- 
trolled way to solicit comments and sug- 
gestions about documents, try ForCom- 
ment on a LAN. It’s fast, easy, and effi- 
cient.—Eric M. Cole 


Higgins 

Conetic Systems claims there’s an easier 
way to get a number of busy executives to- 
gether than playing telephone tag: Hig- 
gins, which retails for $995 (the Higgins 
LAN Server Kit for up to 20 users). 

Higgins lets you retrieve documents 
and memos using short keywords. You 
can also exchange information with any- 
one on the network if you are so autho- 
rized. 

The pop-up functions include a calcula- 
tor, notepad, timer, clock, and reminder 
system similar to those of other desktop ac- 
cessory programs but tied in with some of 
Higgins’ other functions. The communica- 
tions system handles not only electronic 
mail within the LAN but—when com- 
bined with the program called Higgins Ex- 
change—also establishes links with other 
networks. 


SCHEDULING Higgins’ scheduling 
functions give you the main screen and 
menu selections from which you summon 
all other administrative operations. When 
you boot up Higgins, the calendar and 
schedule bar graph appear first, along with 
menu selections. 

You review and enter schedule details 
through the Appointment Log menu selec- 
tion, which in turn gives you access to oth- 
er menu commands you use. You can en- 
ter more details about these commands 
througha screen that displays more-specif- 
ic data about appointments. You can also 
index these notes to keywords and recall 
them later. 

With everyone’s schedule available to 
authorized users, it’s easier to schedule 
meetings. One person chooses a time and 
e-mails it for confirmation to participants 
after viewing all their schedules. 

Reviewing the calendars, however, is a 
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Higgins, Version 2.2 
Conetic Systems Inc 
1470 Doolittle Dr. 
San Leandro, CA 94577 
(415) 430-8875 
List Price: Higgins LAN | 
Server Kit for upto 20 us- | 
ers (includes Higgins, | 
Systems rade etace Manual, and User 
Manuals), $995; Expansion Kat for unlinited 
number of users on same LAN, $995, Hig- | 
gins Exchange (handles up ta seven servers), | 
$1,595; Demonstration Package (for stand- 
| alone PC or a network), $49.95 
Requires: For server's program area, 
1,200K RAM; plus 400K for each user and 
200K for the mail system; IBM, Novell. 
3Com, or any DOS 3.1~compatible network. 
Workstations, 320K RAM. 
tn Short: This comprehensive, well- 
thoughi-out program includes such features 
as scheduling, a directory, a to-do list. and 
expense reporting. Higgins consists of mem- 
ory-resident modules designed to operate to- 
gether around a relational database 
(C/BASE). It will run under most windowing 
environments. Especially with its exceptional 
e-mail features, Higgins is a useful tool for 
any LAN workgroup. Copy protected 
CIRCLE 680 ON READER SERVICE CARD. 
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manual process. Unlike Shoebox 3 or the 
excellent scheduling system found in 
JONET, Higgins offers no automated help 
in finding meeting times. 


OTHER MODULES Invoked from the 
main calendar screen, a telephone directo- 
ry records such information as names, 
companies, and phone numbers. More de- 
tails are available from a second directory 
screen, which, like the appointment log 
window, can consist of both standard en- 
tries for biographical details and a provi- 
sion for a free-form note. The directory is 
linked with a dialer for Hayes-compatible 
modems. 

Selecting the To-Do command on the 
Calendar screen invokes a list of issues re- 
quiring attention. You can assign them a 
priority status, due date, project reference, 
and description, and you can add details on 
a secondary screen. Higgins also can help 
you to track expenses and fill out expense 


reports. 





One of the program's major strengths is 
its powerful e-mail delivery system. You 
can send a memo to any number of individ- 
uals, with enclosures like other documents 
and non-ASCII files, and mark it urgent if 
you desire, Higgins efficiently notifies the 
addressee when an urgent memo arrives. 


| In addition, the optional program Higgins 


Exchange links the file servers of up to five 
other LANs. 


INSTALLATION Higgins is installed 
only on the network server, since it installs 
itself in the workstation’s RAM each time 
itis called. Several modifications to the ba- 
sic installation, however, may be needed, 
depending on your requirements. Each 
user who requires access to files other than 
his own will need a special path installed. 
The system administrator must have a 
good knowledge of DOS—including drive 
mapping and file paths—to install the sys- 
tem; other responsibilities include the sys- 
tem security maintenance. 

Documentation includes a comprehen- 
sive manual with a good reference section, 
lots of screen pictures, a glossary, and an 
index. There’s more: three tutorial ses- 
sions that deal with different Higgins func- 
tions. 

Despite its complexity, Higgins is easy 
touse. Menu instructions are clear and log- 
ical, and the /-2-3-like use of either ini- 
tials or highlighting to enter them is 
handy—although using the Spacebar to 
point to menu items (with cursor arrows re- 
served for the main screen) is confusing. 

In general, the program is well thought 
out and potentially useful. It adds consid- 
erably to the features normally associated 
with both networking software and desk- 
top accessories. In the long run, how use- 
ful Higgins can be depends on how much 
work the group puts into keeping it cur- 
rent.—Eric M. Cole 


LANBatch 

LANBatch, from KeyLogic, priced at 
$125 for the single server or $325 for the 
multiple batch server, offers an interesting 
and potentially important service to users 
of Novell’s NetWare. It allows anyone on 
the network to send work to a dedicated 
machine for processing and to tell another 
workstation to do some type of process or 
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No matter which 
of these modes you use, 
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Hi-res CGA Graphics 
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Lo-res VGA Graphics 
Med-res VGA Graphics 
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Hi-res EGA Graphics 
Hi-res MCGA Graphics 
Hi-res VGA Graphics 


we have 
the VGA display for it. 


Magnavox introduces two new Professional 
Series displays that are fully compatible with all 
17 VGA modes—both designed with the intelligence 
you've come to expect from Magnavox. 

With a VGA display system, you'll get the most 
out of your present software and prepare yourself for 
graphics environments like Windows 386,OS/2;"and 
Presentation Manager.™ Resolutions include 720 x 


400 for text, and 640 x 480 in 256 colors for graphics. 


Both displays have a 14” CRT, versus the 12” 
industry standard. And both come with a built-in 
till/swivel base and are backed by a 2-year limited 
warranty—twice as long as most other brands. 

At $249 for the paper-white monochrome and 
$649 for the color display, Magnavox makes VGA 
displays affordable. 


MAGNAVOX 


16M 08-2 and Presectaton Menger are trademarks of IBM Corp 


Smart.Very smart. 
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As new generations of computers take their place alongside your old reliables, incompatibility can become a 
problem. Unless, of course, youre using Bernoulli Technology.” Bernoulli™ lets you exchange data and applications 
between PS/2™ Micro Channel™ computers and PCs of all kinds — including today’s ‘oday’s fast host machines. Bernoulli 
Baxes® and 10MB and 20MB removable Disk Cartridges are available in 5'4” and 8” sizes, and in internal and exter- 
nal models. So get never-ending compatibility and never-ending storage 
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LANBatch, Version 2.0 
KeyLogic Inc. 

P.O. Box 13063 
Research Tnangle Park, | 
NC 27709 | 
(919) 544-6071 

List Price: Single serv- 
er, $125; muluple batch 





Requires: Novell's Advanced NetWare | .0 
or later; DOS 2.0 or later for workstations, 
3.0 or later for the batch processor. 
tn Short: LANBaich can increase productivi- 
ty and enhance just about any network appli- 
cation, allowing practical sharing of re- 
sources. Despite some limitations in input 
and output, LANBatch’s reasonable price and 
| its power make 1 a praclical and useful tool 
for Novell's Advanced NetWare-based 
| LANs Not copy protected. 
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group of processes. Thus, it frees up the 
user’s workstation for other tasks. 

LANBatch, which comes on two disks 
(system and backup) and has a 70-page 
manual, allows practical sharing of re- 
sources and works like a service that was 
once available only on large-scale main- 
frame systems like IBM’s VM and VSE. 
Any process that can run alone can run on 
the remote LANBatch processor. You can 
use a LANBatch processor to compile and 
link program code or to generate graphic 
images and send them to a laser printer. 

In mainframe environments, you can 
establish a “‘virtual machine”’ or ‘‘virtual 
user’’ to which users can send work for 
batch or ‘‘off-line’’ processing. Work sub- 
mitted for remote batch processing, known 
asa ‘‘job,’’ waits in a queue for processing 
by the virtual machine. The results are 
placed into a file that you can review at any 
time. The network usually processes these 
jobs in FIFO order and can execute them 
by priority or class. Some type of queue 
manager allows the administrator to de- 
lete, hold, and move items in the queue. 

LANBatch, which runs on a networked 
PC and needs no special hardware, does an 
excellent job of bringing the capability of 
batch mode processing to a LAN. Since 
the batch server software resides in a pub- 
lic directory, any machine not in use can 











become a batch server. You determine at 
boot-up if the machine will act as a batch 
server. In theory, one of the faster ma- 
chines on the network normally would per- 
form this function—a good way to share 
the power of 80386-based PCs. 

Many LANBatch features rival those of 
mainframe systems, including the ability 
to notify the user at completion time or if 
an error is detected, priority-controlled job 
execution, queue retention after shut- 
down, and a complete queue management 
system. 

LANBatch’s unique WaitFor utility im- 
proves the flexibility of the batch server. It 
allows you to tell a job to interrupt and wait 
for other users to complete their tasks be- 
fore continuing. 


LIMITATIONS = The two limitations we 
found were in input and output. Although 
LANBatch cannot run an interactive job or 
one that requires console input, you can 
use DOS redirection to specify input. For 
example, the command 


BATCH “GENREPT < Hz\86FIG\S86TOTALS.DAT® 


supplies the program GENRPT with input 
from the 86TOTALS.DAT file when the 
GENRPT program asks the absent user for 
a filename. 

If your application program has its own 
program code (or macro language), you 
may be able to write applications that can 
run alone on the LANBatch processor. For 
example, the programming language in 
Crosstalk Mk.4 allows it to perform so- 
phisticated tasks alone on a LANBatch 
server without tying up your workstation. 

In addition, since LANBatch does not 
automatically handle output, you must 
specify the name and the location of output 
files in the application or through DOS. 
You can redirect the output from the pro- 
gram with a simple DOS redirection com- 
mand and examine it later. The command 


BATCH "DIR /W > OUTPUT" 


sends the command DIR/W to the batch 
processor and the results of that command 
into the file, Output. (The quotation marks 
are necessary so that the output from the 
Batch command doesn’t go to the Output 
file.) 





NETWORKING For LANBatch to run 
on the network, the network administrator 
must create a user ID called Batch. This ID 
is treated just like any other user ID, and it 
is subject to access rights and restrictions. 
The software will run only on a machine 
that is logged on as Batch. You must give 
the Batch user ID enough rights to access 
any of the directories and the peripherals. 
By doing so, you also give anyone using 
this system the same access as the Batch 
user has. 

If security is not a big concem, the best 
thing to do is assign supervisor rights to the 
Batch user. Under NetWare, you could use 
the SysCon facility to create a special 
group defining the people who can use 
Batch. When the batch server processes a 
job, it uses the directory of the person who 
submitted the file as the current directory. 
This prevents someone from inadvertently 
modifying another directory. If necessary, 
you may specify another directory when 
the batch request is made. 

Version 2.0 adds features like time and 
date control, advanced queue control, and 
daily repeat jobs. A version that supports 
multiple batch servers on the same net- 
work is also available. LANBatch’s mod- 
est price and powerful features make it 
both practical and useful for Novell Ad- 
vanced NetWare LANs.—Frank J. 
Derfler, Jr., and Edward Halbert 


LANscape 

If keeping track of files gives you a head- 
ache, take a look at LANscape, $995 from 
Neompass. LANscape is your LAN’s li- 


| brarian: a complete system that takes just 5 


minutes to install and includes all the tools 
you need to manage the program files on 
your LAN—from cataloging to backup 
and archiving. 

LANscape manages your data, includ- 
ing word processing, spreadsheet, and da- 
tabase files—files that need description. 
The program gives you 27 characters to 
describe the files. It doesn’t manage appli- 
cation programs with .COM or .EXE ex- 
tensions, though—just the data files they 
create. 


SURVEYING LANSCAPE To create a 
data file in LANscape, select Create from 
its main menu and fill in the template dis- 
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played. The template stores information 
such as directory and path statements, but 
the program fills out most of the template 
from stored information. You supply a 
profile of the work you typically do in an 
ID catalog. LANscape links this informa- 
tion to your author ID (typically your ini- 
tials). Then, when you’re confronted by a 
template, the program can complete most 
of it for you. 

The ID catalog keeps lists of choices for 
each field; when in doubt, type something, 
and LANscape will display the catalog en- 


try closest to what you typed. You can also | 


use PgUp and PgDn to see the other 
choices. 
These features, however, are available 


throughout LANscape, not just while cre- | 
ating files. You can see the active keys at | 


the bottom of the screen in the control pan- 
el, which describes key functions and also 
supplies on-line help. 

When LANscape passes control to the 
parent program, it becomes idle until you 
exit the parent program; while idle, LAN- 
scape uses as few as 100 bytes. And when 
you quit your program, LANscape saves 
your data under its internally generated 
DOS filename. LAN scape updates its cata- 
log with your title and other data from the 
template, including the filename under 


>| LANscape, Version t.1 
Neompass 

270 Lafayette St.. #702 
New York, NY 10012 
(212) 925-0020 

List Price: $995 

} Requires: 320K RAM 

S when active (384K forar- 
chiving and importing); 160K. when idle but 
resident, 100 bytes when non-memory-resi- 
dent and idle; one disk drive; Novell's 
NetWare 4.6 or later or Novell's Advanced 
NetWare \.Qor later, 3MB of network disk 
space; DOS 3.1 or later. 

in Short: This system for organizing and 
naming the data files on your LAN comes 
preconfigured for a number of parent pro- 
grams, and you can add your own programs 
with the generic interface module. LANscape 
is easy to use and overcomes a limitation of 
DOS. Not copy protected. 
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which you saved the data. The program 
then becomes active again and returns you 
to its main menu. 

To find files, LANscape searches its 
catalog (not the disk directory) using one 
or more specified template fields. Once 


e 
LANscape is your LAN’s 
librarian: a complete system 
that takes 5 minutes to 
install and includes all the 
tools you need to manage the 
program files on your LAN— 
from cataloging to archiving. 

e 


LANscape locates the data file, you gain 
the ability to use it with its parent program, 
move it, or copy it. 

LANscape’s system of titles linked to 
intemally generated filenames makes the 
program easy to use. But if you somehow 
destroy the catalog, you’ll have to go 
through all of LANscape’s DOS filenames 
to recover your data files. A suggestion: 
back up your data and the catalog often. 


UTILITIES MENU When choosing the 
parent programs you want LANscape to 
use from the utilities menu, you either se- 
lect programs from a list of preconfigured 
interfaces supplied with LANscape, or de- 
fine your own interfaces. Three of the pre- 
defined parent program interfaces are But- 
tonWare’s PC-Type, PC-Cale, and PC- 
File; Ncompass ships these shareware 
programs with LANscape, which installs 
them automatically when you select them 
from the interface menu, Together they of- 
fer an integrated system: word processor, 
spreadsheet, and database. 

While you can add programs not on the 
preconfigured list of interfaces with LAN- 
Scape’s generic interface utility, note that 
LANscape doesn’t regulate multiuser is- 
sues for you. You'll want to keep single- 
user programs and their files in limited-ac- 








cess subdirectories, since LANscape 
assumes you have access to any subdirec- 
tory you want to look at. 

For boilerplate text, you can create a 
document shell with your parent program 
and store itin LANscape. When LANscape 
Starts your application, it reads the shell 
into your data file. And when you no long- 
er need files, LANscape helps move them 
off the LAN by archiving them. 

If you’re running out of descriptive 
names for your data files or if you’ve got a 
lot of different people working on docu- 
ments, LANscape can give you the flexi- 
bility to sort things out. In return for the lit- 
tle work necessary to complete templates, 
this easy-to-use tool overcomes a limita- 
tion of DOS and makes it work for your or- 
ganization—not against it. 

—Tom Wisniewski 


Lanscope 
Lanscope, from Connect Computer (serv- 


-er license, $799 per server; eight-user li- 


cense, $499 per server), is a utility that re- 
members everything about the LAN so 
that the administrator doesn’t have to. Bet- 
ter yet, it often intervenes and configures 
common applications for specific worksta- 
tions. 

The heart of Lanscope is a database 
management system (DBMS). You have 
to enter a lot of data into the DBMS, but it 
then helps with network and user activity 
reports, resource management, software 
license metering, and user/workstation 
menu systems. Also included are several 
hotkey terminate-and-stay-resident (TSR) 
utilities for printer spooling and setup/font 
control, screen saver, terminal key- 
board/screen lock, and local/network ac- 
tivity logging. 


THE RIGHT STUFF One of the Lan- 
Scope’s more-impressive features is its 
ability to ensure that the correct version of 
an application program, with the proper 
corresponding driver sets, nuns for each 
user in accordance with the workstation’s 
configuration and the user’s privileges. 
Suppose, for example, that a worksta- 
tion’s video monitor is upgraded from a 
monochrome to an RGB monitor. After 
changing the hardware and performing 
any setup routines unique to the computer, 
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MUTOH 


The Plot 
(uickens. 


It’s no mystery why, plotting is a more productive way of putting 
your ideas on paper. Pencil does a fast, clean job—up to 44 ips and 5.7G 
acceleration (F Series)—and lets you get away with quick local corrections 
without a trace of evidence, Pencil also retains the sharpness of ink 
plotting while doing away with annoying skips. Copies are p 
sharper and cleaner, even with low-cost photostat systems. 
Best of all, pencil means plotting without interruption, 

so drawings get out before the heat is on. 

Only Mutoh offers pencil capability in an on-line 
professional pen plotter, with a quick-loading cartridge 
that holds up to 50 leads of mixed diameter in 
H and HB. The iP-500A even allows random 
mixing of up to 8 pens and pencils in 

one cartridge. 

Investigate how Mutoh can help “ 
solve your plotting problems, 


It’s elementary. 
We're Giving You a Whole New Line. 

















The IP-Series plotter 

takes ether pen or pencil. 

Adjusts pen pressure automatically. 
Resolution of 0.00096”. 

Speed of 19.7ips. 

HP-GL compatible. 


The F-Series plotter 
takes either pen or pencil. 
Resolution of 0.0004". 
Speed of up to 44 Eps. 
Accelerates up to 5.7G, 
HP-GL compatible 


MUTOH AMERICA INC. 
895 Cambridge Drive, Eik Grove Village, IL 60007 Tel. 312/952-8880, Fax : 312/952-8808. 
Western Office : 4883 East La Palma Avenue, Suite 505, Anaheim CA. 92807 U.S.A. Tel: 714/779-2326 


MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 Dilsseldort 1 F.R. Germeny URE O21 S61 9028 fag an 362128 


ae INDUSTRIES trp. 


ura 4-chome, Meguro-ku, Tokyo 153 Japan Tel (03)760-6111 
MLTDH rl 2422575DRAMUT J FAX (03)760-6506 Cable Address DRAFTERMUTOH 
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10 NET va: 10 NETida sah itleure 
med rivet f6r solutfex, Mole le. 
Sweet lunes 


” When our custo 


ourLAN , they de 


It's easy to understand why our American-made 10 NET® has met with such rave reviews 
among the 100, 000 PC users in the 40 countries where it's been introduced. 

Perhaps it's so popular because 1 it’s soeasy to install over twisted pair or even fiber-optic cable. 

Perhaps because it's compatible with NETBIOS and also offers communication to the main- 
frame with RMALAN™ products and CROSSTALK® 

Perhaps because it’s so surprisingly powerful with its easy-to-use software that offers excellent 


10 NET, CROSSTALK and DCA are registered trademarks and IRMALAN 1s a trademark of D 
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West Germany 


The best yn for 
flexible networking. 
U.S.A, 





rLmimece words. 


utilities for resource sharing, print spooling, messaging, conferencing and network management. 
Or perhaps Perause peo ly opie have found 10 NET to be so cost-effective. But whatever their 


reasons, it's de you kn ut one of the world’s most popular LANs. ; 
For more meenEe about 10 NET in plain English, call 10 NET tt om | : 
Communications, a division of Digital Communications Associates, 


Inc.at 1-800-358-1010. In Ohio, you can call us at 1-800-782-1010, | WNET.Gommunications 


ications Ampcates, Inc. ©1988 Digital Communications Asmocuates Inc. Ail nghts reserved. CIRCLE 532 ON READER SERVICE CARD 





@ LAN APPLICATION SOFTWARE 


GATEWAYS TO DYNAMIC NETWORKING 


Tiled windows and menu structures are chief among the 
interfaces designed to help network users realize the full 
potential of network interaction. 


After you enter your name and project number, Direct Net's main 

menu displays up to 20 categories of programs; 3 are shown here. 
When you press an appropriate letter, the corresponding submenu 
offers up to 20 applications. 


LANscape is preconfigured for a number of application programs; 
25 are shown here, along with a graphic depiction of the keystroke 
options. To add a parent program that isn't on the list, use 
LANscape's generic interface program. 


ACTIVE CALL MW 


ind tog trouble 


NETmanager's most interesting feature is remote control of a 
workstation. From the Active Call Menu, you can examine user 
and equipment data, display statistics. and reboot the remote PC. 


ddir \ta.bat 
> beemee Mam HARDOISH 
NTH. BAT 
153 18-21-1907 


116776% byte 


LEAR 
PACE 


maLTiPLy | 
ag 


Right Hand Man offers a number of handy applications through its 
tiled window interface. Several of these applications allow 
common data files (like lists of names and telephone numbers) to 
be shared among network users simultaneously. 
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Lanscope 

Connect Computer 

9855 West 78th St 

Eden Prairie. MN 55344 

(612) 944-0181 

List Price: Lanscope 

server license, $799 per 

ar server; eight-user li- 

cense, $499 per server; eight-user upgrade, 
$349 per server. 
Requires: For Lanscope workstations, 640K 
RAM. anetwork interface card, the network 
software shell or redirector, DOS 3. x. 
In Short: A ‘‘network manager's assistant’ 
based on a database management program. 
this program references the data that you en- 
ter to configure and regulate application pro- 
grams Italso generates various usage reports 
and contains some network utilittes for print- 
ercontrol. Lanscope 1s complex and cumber- 
some to set up, but worth the effort. Not copy 
protected 
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you make the appropriate changes in Lan- 
Scope’s database. Then, when someone at 
the workstation calls an application like 
Lotus 1-2-3, Lanscope checks its database 
and makes the right video drivers avail- 
able. This capability saves having to de- 
fine different driver sets and batch files for 
each application running on a workstation 
with a different configuration. 

Lanscope uses a three-part global nam- 
ing scheme similar to that of 3Com’s 
3+Share and Banyan Systems’ VINES 
network operating systems. The first part 
of the name is the actual user name; the 
second, the group name; the third, the or- 
ganizational name. Besides giving indi- 
vidual users unique IDs and grouping them 
logically, this convention tracks network 
usage. Lanscope, for instance, can gener- 
ate reports showing how much memory 
storage and which resources are used by a 
particular department—useful for billing 
clients or departments for their use of the 
system’s resources. 

Another benefit of this kind of resource 
tracking is that by knowing the characteris- 
tics of the users, the network manager can 
be on guard against overloaded resources. 
Lanscope’s reports help both in rearrang- 
ing files and equipment to meet demand 





and in justifying new purchases. 

The Lanscope report generator main- 
tains information about network usage, ac- 
tivity, and security. Lanscope reports in- 
clude audit trails, network change logs, 
user summaries, application summaries, 
resource usage, and security implementa- 
tion/changes. 


ONE MENU Lanscope’s user/worksta- 
tion menu system integrates both local and 
network workstation menus into one com- 
prehensive user menu. A library/database 
of menu templates manages it. 

Lanscope’s menu template editor cre- 
ates and modifies how a menu looks, 


which options are presented, and which | 


batch file commands are necessary to exe- 
cute the option. Once defined, this tem- 


plate can be assigned to a specific user or | 


group of users with identical needs and 
privileges. 

Commands in the menu batch files in- 
clude standard DOS internal and external 
commands plus Lanscope’s own array of 
commands. In essence, the program fur- 
nishes the network manager with a pro- 
gramming language to create intelligent 
and dynamic workstation menus. Among 
the commands are if/then/else decision 
constructs, memory variables, a runtime 
debugger, and I/O capabilities. All these 
commands allow the flexibility of creating 
menus for a large number of users with dif- 
ferent workstation configurations, privi- 
leges, and needs. 

With the program’s Universal Informa- 
tion database—whercin each user, work- 
Station, server, volume, application soft- 
ware, printer, and communication 
device(s) are defined—users can be 
grouped into logical units that share partic- 
ular characteristics. All users in the Ac- 
counting Unit, for example, can use the 
same menu template, a feature that elimi- 
nates the need to change each user’s menu 
individually when changes occur. A pow- 
erful feature of this menu system is that 
during use, the specific network resources 
are checked against the user’s privileges. If 
a user is not authorized for a certain re- 
source, that resource does not appear on 
the user’s menu—even though it may be 
on the menu template assigned. 

Overall, Lanscope’s major drawback is 
its complexity. The network manager 








must have some programming experience, 
especially in learning a new language. But 
Lanscope does reduce the risk of system 
obsolescence, since it has a means to cope 
with changes. Another drawback is the 
need for discipline. Like any DBMS appli- 
cation, you have to put the information in 
right and keep it current. If you don’t tell 
Lanscope what's new, it doesn’t know 
what to do. 

Lanscope offers what most network op- 
erating systems lack in terms of user, 
workstation, and resource management 
tools. The program can be cumbersome to 
set up and maintain, but for medium-to- 
large installations, it’s worth the ef- 
fort.—Roberto Rivera 


Le Menu 
The French might shudder at its name, but 
Le Menu is a menuing system from Bartel 
Software that comes in single-user 
($79.95), multiuser ($99.95), and network 
versions ($259.95 per file server). Adver- 
tised as a hard disk manager, Le Menu is 
teally a comfortable interface between you 
and your computer, combining a DOS 
shell and a menu-creation system. 
Network administrators may find the 
menu-creation capability useful if they 
lack it in their network operating systems. 
The multiuser version of Le Menu adds se- 


tik 


Wi FACT FILE 


(Le Menu) Le Menu, Network 
LeMeny Version 3.t 

Bartel Software Inc. 

942 East 7145 So., 

#A-101 

Midvale, UT 84047 

(801) 566-5544 

List Price: Single user, 
$79.95; multiuser, $99.95; network, $259 95 
per file server. ] 
Requires: 320K RAM, any NetBIOS-com- 
patible LAN, DOS 3.0 or later. Hard disk 
fecommended. 
tn Short: This complete menuing system, 
which includes DOS commands and directo- 
fry maintenance, is fast, easy, and generally 
nifty. While the single-user versions really 
shine, the network version isn't as impres- 
sive. Not copy protected. 
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Ultimate Power. Ultimate Confide 





1ce. Ultimate Freedom. 
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Experience 20 MHz 
386 Power, AST Style 


The sky’s the limit. That's how you 
might describe the power-packed 
capabilities of the AST Premium™/386 
..and how far we'll go to pro- 

vide outstanding products, service 
and support. 

Only the 20 MHz, Premium/386, 
with its advanced bus technology 
(SMARTslot™) and uncompromising 
compatibility, eliminates the traditional 
restrictions placed on an AT®'s per- 
formance and speed while providing 
future upgradeability. 

You also get the comfort that comes 
from choosing a company with a 
solid worldwide reputation for reliable, 
high-quality technology. 

So while others are caught up in 
compatibility and support problems, 
you're completely free to enjoy the 
highest AT-compatible ‘386 system 
performance available today...and 
take advantage of performance- 
oriented upgrades in the future using 
SMARTslot architecture. 

And because of our many years of 
working with key leaders in the 
industry, we’re able to maximize the 
capabilities of the most advanced 
operating systems and application 
software available, including MS® 
OS/2 from AST, IBM*s OS/2™ UNIX™ 
Windows™ 386 and MS-DOS? 

For more information call 
(714) 863-0181 and ask for operator 
AA\1O0, or fill out the coupon below. 


O Please send me more information. 
| 1 Please have an AST representative call me. 
Na 
| Tie a ee 
0m pb J $ 
| Address 
| City____ state _ zip. 
i 


AST Research, Inc., 2121 Alton Ave, Irvine, CA 92714- 
| 4992. Ann MC PC 6/14/88 


AST markets products workdwide—in Europe and the Middle East call: 
(44 1 568 4550; im the Fas Kast call: 052 § 717225; im Canada andl: 456 826 
‘75¥4. AST and AST logp regustered and AST Premunm and SMARTstot trademarks 
AST Research, Inc aii oe A ea end O82 dem eee ae 
Business Machines Cory. MS-DOS and MS regutered and Windows trademark 
Microsoft Corp. UNIX trademark ATET Bell Laboratories. Copynght © 1988 
AST Research, inc All rights reserved. Screen display courtesy VertaCAD. 
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RESEARCH INC. 
Times Have Changed. 
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curity (password access) and some primi- 
tive usage-tracking functions. 


DOS SHELL Le Menu supplies all the 
familiar DOS functions in its DOS func- 
tion screen, reached by pressing Fl. You 
make your choice by moving the high- 
lighted bar and pressing Enter. To get right 
to a service, you press the bracketed letter 
displayed in each selection. 

Le Menu uses DOS to do its work. Ear- 
lier versions copied your DOS files into the 
LEMENU subdirectory so it could use 


6 
In essence, Le Menu is a 
comfortable interface between 
you and your computer, 
combining a DOS shell and a 
menu-creation system. 

e 


them. Beginning with Version 3.0, you 
can keep the DOS files wherever you 
want. You use the DOS SET command to 
point Le Menu toward them. 

If you press F2 from either the main 
menu or the DOS function screen, the pro- 
gram immediately displays its Directory 
Management screen. The screen begins by 
showing you a directory tree. Le Menu 
also displays disk statistics, such as the 
amount of free space available. 

Le Menu doesn't generate the directory 
tree each time you ask for it. Instead, the 
program keeps a copy of the tree in a file 
on disk. If you exit to DOS and remove a 
subdirectory, Le Menu won't notice (not a 
problemas long as you stay within the con- 

| fines of Le Menu, since you can easily re- 
move a subdirectory using the Directory 
Management screen). 

When you choose a DOS subdirectory 
| from the menu, Le Menu shows you the 
files in that subdirectory—along with 
more statistics, including the size of the 
subdirectory and how many files it con- 
tains. If a file is executable, Le Menu de- 
tects that fact; you then have the option of 
pressing Enter while the file is highlighted 



















to load and start it. Le Menu prompts you 
for the command-line parameters. 

Le Menu can sort the files in the directo- 
ry by name, extension, date, or size. You 
can limit the files shown by using wild- 
cards in the search filename. If you actual- 
ly want to examine a file, Le Menu is able 
to display it for you. 

To encrypt your files from the Directo- 
ry Management window, you simply press 
N (for eNerypt). You can specify a key up 
to 12 characters long. Encryption works 
equally well on text and binary files. Re- 
covery (if you have the key) is foolproof. 


MENUS _§ Le Menu gives you a main 
menu and up to five levels of submenus. 
All these menus hold a maximum of 26 en- 
tries, with every entry corresponding to a 
letter of the alphabet. When you press the 
letter of the option you want, Le Menu 


| takes you there. 


You need not define the menu letters in 
alphabetical order, you can even skip let- 
ters. When Le Menu puts the menu on the 
screen, it displays only the letters you have 
defined, in alphabetical order. This flexi- 
bility lets you choose letters as mnemon- 
ics, making selections easy to remem- 
ber—all the way through the submenus. 

To set up a main menu entry, press F4 
to bring the setup menu onto the screen. Le 
Menu prompts you to enter the letter you 
wish to define. If the letter is already in 


use, Le Menu displays the current defini- | 


tion; this makes changing existing entries 
simple. If the letter you pick is not in use, 
you enter a description of the selection, 


and Le Menu displays this description be- | 


side the letter on the menu. Optionally, 
you can pick a password to protect the new 
menuentry. 

Next, you tell Le Menu whether this en- 
try describes a submenu, a batch file, or a 
program. If the entry describes a submenu, 
you must fill in at least one option on the 
submenu. If the menu entry describes a 
batch or executable file, you indicate the 
drive and directory where the program re- 
sides and its filename. While you're enter- 
ing this data, Le Menu checks that the drive 
is available. It also makes sure that the sub- 
directory exists and the file resides in that 


| subdirectory. 


WS alirost impossible Ac ihadke a Mhis- 
take while defining a menu. Le Menu 








watches you every step of the way. If you 
enter an illegal value, Le Menu lets you go 
back and correct it or get the correct infor- 
mation from Directory Management. 

As previously mentioned, Le Menu al- 
lows you to protect individual menu en- 
tries with passwords. The program also 
lets you protect entire menus by specifying 
a password at installation. You can also 
specify a password that will stop an unau- 
thorized user from exiting to DOS. 


LAN USE The multiuser version of Le 
Menu requires you to log in. Whoever in- 
Stalls Le Menu sets up the original list of 
users. Later, anyone with appropriate priv- 
ileges can go to the DOS function window 
and add or delete users at will. 

For usage tracking, the network version 
of Le Menu needs read, write, and create 
access in the subdirectory where it resides. 
This requirement, combined with the need 
to get to programs in other directories 
(with different access rights), can cause 
you problems. Le Menu’s usage tracking is 
painless, but like all such schemes, to 
work effectively it requires users to log in 
and out. 

Overall, Le Menu is a nifty program: 
it’s respectably fast and almost eliminates 
the need to know anything about DOS. For 
the single user, Le Menu is super. Al- 
though the network version works okay, it 
sometimes causes headaches because of 
the access rights it needs. You might be 
better off buying copies of the single-user 
version and installing them on your work- 
stations. Tom Wisniewski 


Magic Menu 

As your LAN grows, so does the adminis- 
trator’s need to help users along and keep 
tight control of activities. Magic Menu, 
from Deere Soft ($199 for multiuser ver- 
sion), is an easy-to-use menu system that 
enables you to create up to 127 menus for a 
variety of functions. 

With an editor for the menus and a con- 
figuration program for the menu system, 
this utility also offers a restriction option 
that requires users to log separately into _ 
both the menu system and the network. 
Once inside the menu system, for instance, 
ao Particular user canbe resuicted from ex- 
iting to DOS. 
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Double Your 
Productivity With 
Carbon Copy Plus 





Carbon Copy Plus™ —the industry standard in remote 
control software—easily lets two PCs share the same 
application program over ordinary phone lines. 

So now you can share the same keyboard, screen and 
disk with a remote user thousands of miles away, allow- 
ing you to give effective product demonstrations, sup- 

Ort remote customers or train new users—without ever 
aving to leave your office! 


Remote control and much more! 


Of course, Carbon Copy Plus offers other advanced remote 
communications features, including remote printing, 
remote access to a local area network and remote ses- 
sion capture and playback. But Carbon Copy Plus also 
offers many of the same features found in “standard™ 
communications programs, such as file transfer, terminal 
emulation and complete scripting macros. And much more! 


Introducing Version 5.0 


If you thought Carbon Copy Plus was powerful before— 
wait until you see the new Version 5.0. Carbon Copy Plus 
has always been able to transmit text or graphics, but 


A separate Carbon Copy Plus is required for aach PC focation 
Carbon Copy Plus is a trademark of Meridian Technology 
All other products referenced ara trademarks of the: respective companies 


s incom- 


now our new universal graphics translator me! 
patible graphics formats. So you can jointly update a CAD 


diagram using your CGA, EGA, VGA or MCGA system 
with an associate who is using the Hercules™ standard. 

Just as important is our new background file transfer 
capability. This lets you easily send or receive files, at 
any time, without exiting your current application. Now 
you can double your productivity by working on one 
spreadsheet file while an associate sends you another! 


Twice as easy 


Find out why Carbon Copy Plus has become the industry 
standard in remote communications and is fast becom- 
ing one of the most popular communications programs 
overall. Call us today. We'll show you how easily you can 
increase your productivity. 


Carbon 
COpY nics 


Fully translated foreign versions now available! 


MERIDIAN TECHNOLOGY INCIililil 


A SUBSIDIARY OF MICROCOM 


7 Corporate Park Suite 100 Irvine, CA.92714 (714) 261-1199 
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ACT FILE 


Magic Menu 

Deere Sofi Inc. 

PO. Box 1360 
Melbourne, FL 32901 
(305) 768-2477 

List Price: Multiuser, 
$199; generic network, 
$199; Novell NetWare—- 
compatible version, $500, with no restnction 
on number of nodes. 

Requires: 256K RAM, one disk drive, DOS 











2.0.or later. 

tn Short: This general-purpose (or Novell- 
unique) Menu crealton program is casy to 
use. Although the menus It creates won't win 
artistic awards, they can both help users find 
applications and keep them out of the apphi- 
cations and operating systems they aren't 
supposed to be in, Not copy protected 
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While the standard version of the pro- 
gram will run with any DOS-based LAN 
program, such as IBM’s PC LAN or 
JONET, the version we evaluated had an 
option for Novell NetWare compatibility. 
This version looks for the Novell Shell 
each time the program is invoked and op- 
erates only under Advanced NetWare, 
Version 2.0A or later. 


The puzzling question here is why | 


Deere Soft is marketing a menu package 
for Novell networks; Novell, after all, al- 
ready includes a good networking utility in 
NetWare. The best explanation of this may 
be that Magic Menu provides more control 
than the Novell utility and is less complex. 
In Novell's favor, its utility allows more 
flexibility in designing eye-appealing 
menus. 


LOGICALDESIGN Magic Menu is easy 
to use—if you have a logical mind. If you 
don't, you'll nced to use printouts to keep 
track of your menu creation activity. And 
since you can create up to 127 menus with 
the program, you'll have to know a menu’s 
specific number to get to it. Through the 
editor, MAGICMED.EXE, you can print 
an index of menus or the menus them- 
selves. 

Using this editor, you determine the 
width (40- or 80-column ) and content of 
the menus. The maximum number of en- 








tries allowed on one menu is 20, and you 
can modify and shuffle the entries so the 
most commonly used ones are on top. 

The menus are no artistic achievement. 
They're simple-looking, with a title, an 
optional date and time display, and the 
number of the menu shown in the lower- 
right comer. With the configuration pro- 
gram MAGICFIG.COM, you can change 
the menus’ universal parameters. The 
most useful of these determines whether to 
allow single-key entry of menu options or 
to require longer character strings. 


INSTALLATION, OPTIONS = The Mag- 
ic Menu Install program is, of course, 
menu driven. It places the .EXE and 
.COM files in the root directory and cre- 
ates a subdirectory, \MAGICM, for the 
support data files, namely the menu files 
and the control log files. The installation 
program lets you select the right video 
driver and adds the ANSI.SYS driver to 
your CONFIG.SYS file if it isn’t already 
there. It also modifies your AUTOEXEC 
BAT file so that Magic Menu will load 
when the system boots. 

The program’s log-in restriction option 
serves as another layer of network securi- 
ty. With this option, you must log into the 
menu system and then take another step to 
log in to the network. MAGICUSR.COM 
builds and maintains the files of users and 
their passwords. This same option can re- 
fuse to let users out of menus you create 
with Magic Menu—which is useful if they 
shouldn't (for whatever reason) ever be al- 
lowed to see a DOS prompt. 

Magic Menu lets you make good, 
though not spectacular, menus. In some 
applications, it's probably as useful for 
what it won't let users do as for what it 
helps them to do.—Frank J. Derfler, Jr., 
and Richard Hubbard 


NETmanager 
Brightwork Software’s NETmanager 
makes the fantasy of remote control of 
your LAN a reality—at a price of $1,495. 
The program enables you to set up a help 
desk from your own PC and assist others 
on the LAN without leaving your desk. 
Allowing yru to do remotely just about 
anything you can do locally and to keep 
track of LAN equipment and software, 


FACT FILE 


fe NETmanager, 
4 Version t.20 
Brightwork Software 
P.O. Box 8728 
Red Bank, NJ. 07701 
(201) 530-0440 
List Price; $1,495 
Requires: 256K RAM 
(512K recommended), DOS 3,1 or later. 
tn Short: This expensive yet fast and sophis- 
ticated program allows you to contral PCs on 
a LAN remotely and to keep track of all LAN 
equipment and software. NETmanager 
works best when the remote PCs are running 
well-behaved application programs Not 
copy pritected. 
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NETmanager works under Novell’s Ad- 
vanced Netware 2.0a or 2.1, IBM’s PC 
Local Area Network Program, Unger- 
mann-Bass’s Net/One, 3Com's 3+ Share, 
and AT&T's StarLAN. We also ran NET- 
manager on Banyan’s VINES (with Net- 
BIOS services installed), with good re- 
sults. 

Brightwork ships NETmanager on two 
5%-inch floppy disks. One holds a version 
of NETmanager designed specifically for 
Novell networks. The other contains a ver- 
sion for the NetBIOS-compatible net- 
works listed above. The Novell version 
works directly with the ANET workstation 
shell module, while the NetBIOS-compat- 
ible version requires you to load NetBIOS 
before invoking NETmanager. 

The first of the two programs in the 
package, NRLISTEN, is a terminate-and- 
Stay-resident (TSR) program. Since 
NRLISTEN must run on each of the net- 
work workstations you want to control, 
you keep it on a network file server. 
NRLISTEN uses between 9K and 31K 
RAM, depending on how you configure it, 
and network users can enable or disable it 
at will. 

The second program is the NETman- 
ager program itself, called up via the com- 
mand NETMAN. The list price of $1,495 
licenses a single usage of NETmanager 
and allows coolacting 2n unlined sum- 
ber of users from a single help desk. The 
program uses about 250K RAM, and 
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regression model... 


Select the points you want to remove from your 











... Then press F6 to refit the model and 


recalculate the statistics. 


Because “Statistical Graphics” 
Is Better Than Just Statistics and Graphics 


Most of today’s PC statistical 
packages give you all the statistics 
you'll ever need. Some even give 
you a few graphics. But only 
STATGRAPHICS from STSC gives 
you integrated statistical graphics 
in an environment you control. 


Unique “What If” Interactivity 


STATGRAPHICS lets you explore 
data relationships fully, producing 
higher quality, more timely 
solutions. Define your data and 
assumptions, run the procedure 
and review the results, modify 
data and assumptions repeatedly 
and take another look—and 
another. All without leaving the 
procedure or making permanent 
changes to your data. 


integrated Statistical Graphics 


Coupled with STATGRAPHICS’ 
Interactive environment are over 50 
types of graphs—traditional pie 
and bar charts, histograms, 3-D line 
and surface plots, quality control 
charts, and more. All are integrated 
with the procedures so that they 
can be displayed instantly and 
modified repeatedly. 


Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you looked only at the 
numbers. 


See Us at PC Expo Booth #1841 


49°2) «+ ((COS 4) 
SURFACE PLOT 





A wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2™ Series. 
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Over 250 Statistical Procedures 

¢ Direct Lotus” and dBASE® 
interfaces 

¢ ANOVA and regression analysis 

e Experimental design 

¢ Quality control procedures 

e Multivariate techniques 

¢ Nonparametric methods 

¢ Exploratory data analysis 

¢ Forecasting, time series analysis, 
and more. 


STATGRAPHICS— 
The Best Way to Do Statistics! 


Put the power of STATGRAPHICS 

to work for you today—all for only 
$895*. For our free convincer kit or 
the name of a dealer near you, call 


(800) 592-0050 ext. 200 


In Maryland, (301) 984-5123; 
Internationally, (301) 984-5412. 
Telex 898085 STSC ROVE 


STSC, Inc. 
2115 East Jefferson Street 
Rockville, Maryland 20852 


*Suggested retall price in U.S. and Canada. International 
pricea vary. Available through dealers and diatributors 
worldwide. STATGRAPHICS, PLUS# WARE, Lotus, and 
dBASE are registered trademarks of Statistical Graphica 
Corporation, STSC, Inc., Lotus Development Corporation, 
and Ashtor-Tate, respectively. 


A PLUSXWARE* PRODUCT 





1988 Hayes Microcomputer Products. Inc 


Some people have bought low- 
cost Hayes-compatible modems, 
expecting to get a Hayes modem. 

Unfortunately, they disregarded 
the age-old notion that equates paying 
less with getting less. 

And less is exactly what they got. 

Modems that they discovered 
really weren't fully compatible with the 
Hayes ‘AT’ Command Set. 


HAYES COMPATIBILITY 
AND OTHER MODEM MYTHS, 


Modems that proved undepend- 
able on noisy phone lines. 

Modems that didn't deliver the 
full functionality of software packages. 

Modems whose technical support 
ranged from indifferent to incompetent. 

Its no news that manufacturing 
shortcuts and diminished levels of cus- 
tomer service can lower prices. But at 
Hayes our efforts have always gone, and 
will always go, toward making modems 


that are better. Not cheaper. 





For your nearest Hayes dealer, call 800-635-1225. Hayes Microcomputer Products, Inc.. PO. Box 105203, Atlanta. GA 30348. Hayes. 
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Brightwork recommends a minimum of | 


512K RAM. 

If you are using the NetBIOS version of 
NETmanager, the first thing that you must 
do is define “‘listen names,”’ unique com- 
binations of up to 16 alphanumeric charac- 
ters that identify PCs across the network. 
You assign a listen name to each PC when 
you start NRLISTEN. (In the Novell ver- 
sion of the program, however, NETman- 
ager uses the server’s log-in names as lis- 
ten names. ) 

NETmanager has a user database avail- 
able at all times. User database records are 
like index cards with reminders about each 
user; they list the equipment installed in or 
attached to each remote PC and refresh 
your memory about which applications a 
user commonly runs. In the NetBIOS ver- 
sion, the user database also keeps track of 
listen names. 

NETmanager stores user database rec- 
ords (but not the database index file) in 
dBASE Il file format. Using the program, 
you can add, modify, or delete database 
records. You can also alter the database us- 
ing dBASE II! (if you do so, you'll want to 
use NETmanager’s reindex function after- 
ward, to sort out the index file). 


CONTROLLING ANOTHERPC When 
you select Control Another PC from the 
main menu of NETmanager’s NetBIOS 
version, the program gives you a list of lis- 
ten names from the user database. You can 
pick one from the list or type one in if you 
haven’t added it to the user database. 

The Novell version of NETmanager, 
on the other hand, shows you the users cur- 
rently logged onto the default server (it 
uses the GUEST log-in name to get this in- 
formation). You simply select the PC you 
want to call and let NETmanager do the 
rest. 

If your Novel! network has multiple 
servers, you can press the Spacebar to see 
the list of users on the next server. Pressing 
Fl gives you a display of server names 
among which to choose. You can make 


connections manually by typing the server | 


and log-in names or the address. 

Once you’re connected to a remote PC, 
everything displayed on the remote screen 
appears on yours, and everything you type 
is sent to the remote PC. You’ve really got 
to see NETmanager at work to believe it; 








it’s nothing short of amazing, and it’s 


| lightning fast. 


While you’re connected to the remote 
PC, NETmanager allows you to examine 
records in the user database. The display 
shows data for the PC you are controlling. 

When you break the connection, you 
have the option of logging the trouble that 


led you to disconnect (by creating a record, | 
or “‘trouble ticket,’’ in the log database). | 


The log database record includes time con- 
nected, person called, and problem type. 


You can use the log database to track net- | 


e 
NETmanager has a user database 
available at all times with 
reminders about each user, the 
equipment installed, and 
applications commonly run. 

e 


work activities for billing purposes or to 
see what equipment or software is causing 
trouble for users. 

When you’re finished logging the call, 
you can have NETmanager create a num- 
ber of different reports, or you can ‘‘roll 
your own”’ using dBASE If. NETmanager 
sorts by user, problem, department, serv- 
er, or node. It will also give you the details 
of ‘‘trouble tickets.’ 

NET manager, Version 1.20, offers no 
multiuser access to the user and log data- 
bases. On a network with multiple help 
desks, each help desk must maintain its 
own set of databases. Brightwork plans to 
remedy this limitation promptly and to of- 
fer a field upgrade that allows multiple 
help desks to access one set of databases. 


| TWOTYPESOF PROTECTION NET- 


manager protects the network and its users 
in two ways. First, two passwords make 


| remote PCs secure. You set one password 


by using an option in the NRLISTEN com- 
mand line. The network administrator sets 
the other by using a NETmanager utility. 
Both passwords are encrypted before be- 
ing stored. The network administrator’s 





password can override the user’s pass- 
word. 

NRLISTEN’s command-line parame- 
ters afford the second type of protection. 
These parameters can enable or disable the 
keyboard of either the administrator or the 
local user. NRLISTEN can also permit or 
prevent a hard reboot of the called PC and 
can refuse new calls. 

Users can add passwords to the disk- 
resident version of NRLISTEN only by 
running a program called ADDPASS. 
When NRLISTEN is in memory, ADD- 
PASS cannot act on it. To protect your 
passwords, you'll want to keep both ADD- 
PASS and NRLISTEN (with password in- 
serted) in a read-only directory. 


FEW PROBLEMS NETmanager isa 
highly sophisticated program, and it does 
have a few foibles. Although it works 
equally well with any mixture of display 
adapters, you must use it with well-be- 
haved application programs that use DOS 
calls and don’t direct calls to BIOS or hard- 
ware registers. The latter restriction means 
that you won’t be able to use NETmanager 
with many graphics programs. Also, using 
Lotus 1-2-3, Release 1.0a, with NETman- 
ager causes problems with the graphics 
display (but using /-2-3, Release 2.0, 
causes no problems). And NETmanager 
won’t operate with SideKick and a number 
of other TSR programs that use the key- 
board interrupt. Using NETmanager with 
incompatible programs causes one or both 
PCs to lock up, requiring you to reboot. 

Nothwithstanding these minor prob- 
lems and its pretty steep $1 ,495 list price, 
NETmanager is a great program. It can 
help you solve problems anywhere on a 
LAN fast—without leaving your desk. 
—Tom Wisniewski 


The Network Courier 
Inter-Network Version 


Like cc:Mail LAN Package, The Network 


Courier Inter-Network Version, $995 
from Consumers Software, is a full-fea- 
tured e-mail package for creating and re- 
ceiving mail on a LAN. The program is 
memory resident and (if you have suffi- 
cient RAM) lets you quickly check your 
mail and send notes to other people on the 
network. (See ‘‘Making Connections: 
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The best ad for Key Tronic 
keyboards is a close look at 
the competition. 


covering, just another of the 
Key Tronic extras that ensure 
better performance. 

Of course there are other fea- 
tures, not initially apparent, that 
separate a great keyboard from a 
mediocre one. Take Key Tronic’s 
double shot molding, for example, 
a process that pre- 
vents the keycap : 
legends from wear- Doub shot molding 
ingaway (which genta 


7 proves that the fic, so it wont wear off 

Last spring a certain quality keyboard, a Key Tronic label keyboard shown 
conscious consumer purchased never appearedon the product. above is not from 
what he thought was a Key Tronic There isnowayitcouldhave. — KeyTronic but fai oh 
KB 5151 Profes- Because only keyboards bearing rather the handi- printing proces 
sional Series the leading nameinkey- work ofa lesser manufacturer). 
keyboard _ board technology offer the And then there is Key Tronic’s 
from a local quality behind that name. _limited three-year warranty: a 
retailer. —-. rs Close examination will wea reliability guaran- 

This same  coak,forthe Key Tronic Profesional tell you immediately if the tee that is backed 
consumer later irieniamner  ” — keyboard you are pur-_» by over eighteen 
returned the chasing is from Key Tronic. years experience 
keyboard to Key Tronic with a letter First, look for the Key Tronic making over eight 
of complaint. The product, shown —_ Professional Series label in the ““sws= million keyboards. 
above, was used for just over ayear, toplefthand corner. Lookalso arms’) None of which, 
though it looks like it was abused at the keyboard's legs tosee if ‘olsfeeline mean’ we might add, ever 
for ne ee Some of the key- they havea rubberized non-skid one o ass you eee like this, 
cap legen: worn away, and s To find out more, contact 
had to be replaced by the stick- key tronic your KeyTronic dealer. Or 
on labels you see here. : : call toll-free1-800-262-6006. 

Tuthis,whiletheabore Professional Series InWashington state, cal 
product was sold as a Key Tronic - a 1-509-927-5515. 
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IZE ss 


Greater Vision. ‘ 


Tathoe Mangynmat and Onanisaton. 





sey 


orrest The promise of IZE is greater vision to 


share your vision with the rest of the world. 


persofr’ 


For more informaton about IZE. please contact your software dealer. phone us at 1-608-273 
write Persoft Inc .405 Science Onve Madison, Wisconwn $3713 USA 
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FACT FILE 


The Network Courier 
Inter-Network Version | 
Consumers Sofiware 
314 E. Holly St., #106 
Bellingham, WA 98225 
(604) 688-4548 
List Price: $995; The 
Network Courier Six- 
User Starter Kit, $295; The Network Courier \ 
Single Server, $695. | 
Requires: 128K RAM, 60K RAM for mem- 
ory-resident monitor program (optional); 
DOS 3.1 of later. 
In Short: This RAM-resident e-mail pro- 
gram supplies a full range of mail services for 
LANs. AL times, its operation is less than 
logical Not copy protected, 
CIRCLE 673 ON READER SERVICE CARD. 





Two E-mail Systems for LANs,”’ in PC 
Magazine, December 8, 1987, page 303, 
for an in-depth look at this package.) 
Network Courier features a ring menu 
with selections for reading, forwarding, 
deleting, and storing messages, and for 
taking other actions. A full-featured text 
editor makes message creation easy, and 
an address list helps you find the address- 
ees. Our reviewers didn’t like the key- 
stroke sequence that is used for tagging ad- 
dressees, but it does become more natural 











after only a couple of sessions using it. 

Network Courier will notify you when 
mail arrives while you work in your appli- 
cation. You have several options, ranging 
from silent storage of incoming messages 
to flashing and beeping messages on the 
screen. You can store messages in either 
private directories or public directories that 
are accessible to anyone on the system, but 
Network Courier does not have a public 
bulletin board system like the one in 
ce:Mail LAN Package. 

When you receive a message with at- 
tachments, Network Courier lets you han- 
dle the text file and the attached file sepa- 
rately. You can then save each under a 
unique name or delete them both. 

Network Courier allows you to sort 
messages according to the date they were 
received, the sender, the subject, or priori- 
ty. The message-handling part of the pro- 
gram allows you to mark sections of a mes- 
sage for special treatment. For instance, 
you can save a section of an incoming mes- 
sage into a specific file or import part of a 
stored message into a message that you are 
composing. You use the F5 key to import 
the contents of an ASCII text file stored 
anywhere on the network. 

The Network Courier external mail 
program allows you to exchange mail with 
other networks. To use this program, you 
boot it in a dedicated network station capa- 


ble of asynchronous communications and 
keep it running as long as you want mail 
exchange to take place. The network ad- 
ministrator assigns names, telephone num- 
bers, and the passwords of the remote post 
offices into the system. The network ad- 
ministrator must also indicate the other 
networks’ hours of operation, which the 
system then uses to determine when to call 
and transfer mail. 

The program comes with utilities that 
help in installing and maintaining the sys- 
tem. Status displays keep track of statistics 
on network activity, and utility services let 
the administrator limit users’ privileges, 
assigning receive-only or send-only capa- 
bilities for special applications. 

Although in some cases we didn’t agree 
with its menu and keystroke design, Net- 
work Courier is a competent program that 
provides complete service to busy e-mail 
users. —Frank J. Derfler, Jr. 


Right Hand Man 

If you’ ve developed a taste for TSR (termi- 
nate-and-stay-resident) desktop accesso- 
ries, one that'll really whet your appetite is 
Right Hand Man, from FutureSoft. Billed 
as “‘the ultimate desktop organizer,”’ the 
program comes in both single-user and 
multiuser LAN versions and sports a host 
of useful features. It’s powerful, fast, flex- 


AS RECENTLY AS YESTERDAY, 
ATRULY SOPHISTICATED _ 
ANSWERING SYSTEM.“ 


SOLD FOR $20,000. .-°. 













ible, and low-priced: 5-user version, $149; 
10 users, $289; 25 users, $399; and so on. 

A memory-resident executive that in- 
vokes disk-resident modules is the heart of 
Right Hand Man. The 15 modules that 
make up the package provide networked 
electronic mail, an appointment calendar, 
ASCII table, telephone directory with dial- 
er, two calculators, a DOS command win- 
dow, editor, private and public notepads, 
Rolodex, macro recording, typewriter, 
and import/export window. 

The multiuser versions let 5, 10, 25, 
50, or 100 network users have their own 
individual copies of Right Hand Man, of- 
fering everyone the flexibility to maintain 
personal files (like notepads and indexes) 
yet use common resources through the net- 
work, like customer lists, telephone num- 
ber lists, electronic mail, and shared calen- 
dars. 
Right Hand Man consumes approxi- 
mately 120K of RAM in its default config- 
uration. You can pare that down to about 
46K without losing any features, but you'll 
notice some loss of performance. The lat- 
est version of Right Hand Man conforms 
to the LIM EMS 4.1 specification, so if 
you have memory above 640K, this pro- 
gram can use it. You can remove Right 
Hand Man from memory at any time, pro- 
vided it was the last TSR program loaded. 

Since many network programs take 
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FACT FILE 


Right Hand Man, 
Version 4.t 
FutureSoft Inc. 
0665 Tanglewood Lane 
m P.O. Box 1489 
f  Silverthome, CO 80498 
5) (800) 327-8296 

ES List Price: Single user, 
$59: 5 users, $149: 10 users, $289; 25 users, 
$399; 50 users, $695; 100 users, $1,000; up- 
grade from previous version, $19. 
Requires; 48K RAM, one disk drive, any 
MS-DOS LAN. 
In Short: This well-integrated RAM-tesi- 
dent utility offers e-mail and imiporvexport 
capabilities. Multiuser versions use record 
locking in Black Book, Guarded Notepad, 
Notepad, and Index File modules. Not copy 
protected. 
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120K of RAM themselves, you will proba- 
bly want to reduce the RAM used by this 
utility as much as possible when running it 
in networked computers. Otherwise, a PC 
with full network services and full Right 
Hand Man services won't have much 
RAM left for normal applications. 

Right Hand Man can have up to 60 
modules (including multiple copies of the 
same module) active on the screen simulta- 






neously—if you don’t mind some very 
small boxes! You can customize all of the 
modules, adjusting the color, size, and po- 
sition of each module's display to suit your 
taste. 

You can set other parameters, too. 
From the main menu, for instance, you 
configure the communications port, select 
a print device, or set the length of the type- 
ahead buffer (up to 96 characters). Even 
the pitch and duration of the beeps generat- 
ed by the program are variable. 

Right Hand Man's user interface is well 
thought out, integrated and consistent. No 
matter which module you're using, the 
same keystrokes do the same thing. Press- 
ing Alt-H any time that a module is run- 
ning displays a help file on the screen. 
Pressing Esc backs you out of help, Right 
Hand Man, or any of its modules. 

The slickest part of Right Hand Man, 
though, is its import/export capability. 
Text can be gleaned from files—or other 
modules—and sent just about anywhere, 
including your printer or modem. 


THE MODULES = E-mail is a new fea- 
ture in Right Hand Man, and it works well 
on any network (NetBIOS is not required). 
The e-mail package allows creation of 
mailing lists, instant reply to single or mul- 
tiple addressees, and the attachment of 
! data files. The system lacks the ability to 














INTRODUCING THE COMPLETE 
ANSWERING MACHINE. 


Now you can turnmany PC into a power- } 
ful voice mail system. Without interfering | 
with your computing. 

It’s called The Complete Answering 
Machine. And it is the most sophisticated, 
affordable voice mail system you can buy. 












go to multiple post offices, so it is only 
useful ona single LAN. It also fails to offer 
notification of mail arrival, but otherwise it 
is a valuable addition to programs like 
IBM's PC LAN that lack e-mail functions. 

Right Hand Man includes two | 6-digit 
calculators. Both can handle ordinary 
arithmetic operations like multiply and di- 
vide, Boolean functions (AND, OR, and 
XOR), reciprocals, percents, and base 
conversions. The only difference between 
them is that one simulates a paper tape on 
the screen. (If you press F10 to route either 
calculator’s output to a printer, you've got 
a very expensive adding machine!) 

Publishing an organizational! telephone 
directory is always a problem. Right Hand 
Maan lets you create an on-line directory, or 
“Black Book,”’ of telephone numbers that 
can be shared by anyone on the network. 
The index will hold 12,000 entries, each 
up to 256 characters in length. Right Hand 
Man dials the telephone using your mo- 
dem (it is preconfigured for Hayes mo- 
dems). You can sort your indexes, or 
search through them using wildcards. Ona 
network, the records are locked only when 
they are being created or changed. 

The Black Book index has the same 
features as the Index File. The only differ- 
ence is that in order to examine it, you 
must specify a password up to 30 charac- 
ters long. For added privacy, Right Hand 


Man encrypts Black Book index data files. 

You can use the Resident Editor to edit 
ASCII files up to 130 pages long (64K) or 
up to the limit of available memory, 
whichever is less. The editor even has a 
graphics mode that allows the display of 
the full IBM PC graphics character set. 


af 
Right Hand Man’s slick 
import/export capability lets 
you glean text from files and 


send it almost anywhere. 
® 


Switch to graphics mode while in the Resi- 
dent Editor, and every text character you 
type appears as the corresponding graphics 
character. Word wrap and global search 
and replace are in both the editor and note- 
pad. On a network, the ASCII files are 
locked when one party is using them, but 
available to all at other times. 

The Resident Editor functions, includ- 
ing file locking, carry over to Right Hand 
Man’s Notepad and Guarded Notepad; 
you can use either one for jotting down 
quick notes. When you exit the module, 


Right Hand Man saves your notes to a 
notebook file on-disk. The Guarded Note- 
pad, like the Black Book index, protects 
your data with a password and file encryp- 
tion. 

Right Hand Man includes an Appoint- 
ment Calendar and Alarm to help you keep 
track of appointments; the alarm interrupts 
you at the scheduled dates and times. You 
can also preset recurring events like birth- 
days or anniversaries. The calendar can 
hold up to 2,000 characters per day in its 
appointment schedule window. 

In the LAN versions of Right Hand 
Man, your calendar is available to all the 
other users on the network so that they can 
see when you are available. As with many 
“‘public’’ or networked calendars, howev- 
er, you may wish to enter only your 
“‘available’’ and ‘‘busy’’ times to keep 
some privacy. 

If you're running a foreground applica- 
tion, Right Hand Man puts DOS at your 
fingertips. Although DOS a la Right Hand | 
Man is a lot like regular DOS, it’s finicky. | 
Run the wrong program inside Right Hand 
Man’s DOS window, and you can wind up 
having to do a cold reboot. What’s more, 
anything you do in the DOS window | 
changes the environment of your fore- 
ground program. 

The Import/Export module is Right 
Hand Man at its best. The system uses an | 
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YES. IT’S ATRUE VOICE MAIL SYSTEM. YES. IT REALLY IS AFFORDABLE. 
The Complete Answering Machine gives 

you 999 individual voice mailboxes, each coded 
by a password. It takes messages, forwards 
messages to other phones, delivers messages at 
pre-scheduled times, just like a private reception- 
ist. You can even record private messages for 
specific callers, and retrieve messages remotely 
from any touch-tone phone. 


YES. IT RECORDS DIGITALLY. 

Like the most expensive voice mail systems, 
The Complete Answering Machine records right 
on your hard disk. You'll be amazed at the clarity 
of reproduction. It even has sophisticated voice 
prompts to guide your callers through the options 
they have in leaving messages. 


IT LETS YOU WORK WHILE IT WORKS. 

The Complete Answering Machine works 
100% in the background. Which means you can do 
your spreadsheets, graphics and word processing 
4 -.while it’s answering calls. Invisibly. 


A simple, elegant application should 
have a simple, elegant price tag. 

The Complete Answering Machine 
does. $349, 

All you need ts an MS-DOS PC and 


a hard disk. —_ 
information ” 






For more 
and forthe — 
dealer , 
nearest you, 
call (800) 
634-5558. 


THECOMPLETEPC 


521 Cottonwood Drive, Milpitas, CA 95035 (408) 434-0145. 


© 1988 The Complete PC, Inc The Complete Anawernng Machine is a trademark 
of The Complete PC. Inc. MS-DOS 1s a regnstered trademark of Micrsaft Corp. 
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If you want the bes 


hether you want the best portable or desktop, 

the best 80286- or 80386-based personal com- 
puter, there is only one choice: Compaq. Because 
COMPAQ personal computers are consistently rated the 
best in each class by both industry experts and sophisti- 
cated users. 

For instance, the COMPAQ DESKPRO 386/20 and 
the COMPAQ PORTABLE 386 are the most powerful 
personal computers in the world. Both are based on the 
32-bit Intel® 80386 microprocessor, running at a blazing 
20 MHz. Both offer the most storage and memory in 
their classes. And both feature performance enhance- 
ments such as concurrent bus architecture, disk 
caching, and high-speed coprocessor options. All of 
these features work together to deliver system perform- 
ance that rivals minicomputers: 


there's onl 


The groundwork for these innovations was laid by 
the industry's first 80386-based personal computer, the 
16-MHz COMPAQ DESKPRO 386. Still outperforming 
most 80386 machines, it offers high-performance capa- 
bilities to users moving up to this class. 

In the arena of 80286-based personal computers, 
the 12-MHz COMPAQ DESKPRO 286 runs your soft- 
ware up to 20% faster than most of its 10-MHz 
competitors. 

No one even comes close to Compaq in portable 
computing. Because no one but Compaq builds portables 
with all the features sophisticated users need. The 20-Ib. 
COMPAQ PORTABLE [II is the smallest full-function 
80286-based computer that truly gives you the power of a 
desktop. And the COMPAQ PORTABLE II still offers more 
internal expansion capabilities than any other portable. 


*Based on an independent survey of major branda. tBased on an independent aurvey of 209 FORTUNE 1000 companies. 





personal computer 


one choice. 


Computer users at every level will find that 
COMPAQ computers represent the best solutions. We've 
consistently expanded the limits of personal computer 
technology with advanced features that optimize overall 
system performance. All while preserving your invest- 
ment in industry-standard hardware and the world's 
largest library of business software. Compaq also works 
to engineer each computer to meet exacting quality and 
reliability standards, so it's ready to withstand the rigors 
of the real world. 

These are all reasons why Compaq earns the high- 
est quality ratings from computer experts. And unsur- 
passed satisfaction ratings from computer users‘ It's 
also why, this year, more FORTUNE 1000 corporations 
plan to add Compag to their approved vendor lists than 
any other brand 


If you want the best personal computer, you have 
only one choice. Call 1-800-231-0900, Operator 50. In 
Canada, 1-800-263-5868, Operator 50. We'll give you a 
free brochure or the location of the Authorized 
COMPAQ Computer Dealer nearest you. 


COMPAQ® COMPAQ PORTABLE II? COMPAQ DESKPRO 286° and COMPAQ DESKPRO 
386° are registered trademarks of Compaq Computer Corporation. *Registered U.S. Patent 
and Trademark Office. COMPAQ PORTABLE III™ COMPAQ DESKPRO 386/20™ and 
COMPAQ PORTABLE 386™ are trademarks of Compaq Computer Corporation. Intel is a 
registered trademark of Intel Corporation. ©1984 Compaq Computer Corporation. 

All rights reserved. 
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It simply works better. 
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export buffer in RAM as a transfer point 
for all data. Actually, you save data to the 
export buffer in one module and extract it 
in another. 

The VE module reads your screen dis- 
play to import data, so the size of the cur- 
rent foreground screen limits the amount 
of data you can import at one time. If you 
want to import more data, send the existing 
imported screen to the export buffer, leave 
Right Hand Man, use the foreground pro- 
gram to get the next segment of text on the 
screen, and repeat the process. 

You press Ctrl-E when you want to ex- 
port the contents of the export buffer to the 
active screen. Right Hand Man takes con- 
trol of your keyboard and literally types the 
text in for you. By exporting in such a 
manner, Right Hand Man remains inde- 
pendent of whatever foreground program 
you're using. 


MACROS AND MORE Right Hand 
Man also offers a convenient keystroke re- 
cording/editing capability. A buffer, 
which holds the last 96 keystrokes, can be 
played back or edited, and keystroke com- 
binations can be linked to special macro 
keystrokes. You can create up to 31 tem- 
porary or permanent macros. 

The on-screen typewriter works just 
like a line-correcting typewriter. Anything 
you type before pressing Enter goes into a 
buffer. You use the backspace key to back 
up and correct any typing mistakes, then 
press Enter to send the buffer’s contents to 
the printer. 

Right Hand Man is handy because it’s 
always available, and its Import/Export fa- 
cility is top-notch. But one caveat—the 
program suffers from a shortcoming inher- 
ent in all TSR programs: It can, and occa- 
sionally does, unpredictably crash your 
computer. Your best bet is to check Right 
Hand Man’s compatibility with each net- 
work program you run.—Frank J. 
Derfler, Jr., and Tom Wisniewski 


Shoebox 3 

Organization mavens are the ideal market 
for R+R Associates’ Shoebox 3, a time- 
and expense-management system that sells 
for $350 plus $10 per workstation for the 
network version. The networked version 
gives you automated tools to coordinate 


Shoebox 3, Version 2.2 

R+R Associates Inc. 

39 Carwall Ave. 

Mount Vernon, NY 

10552 

(914) 668-4057 

List Price: Shoebox |, 

: $59: Shoebox | Plus. 

595: Shoebox 2, $195, Shoebox 3, $350 plus 
$10 per workstation. 
Requires: 198K RAM, DOS 3.1 of later. 
tn Short: This tine- and expense- manage- 
Ment program for networks handles calendas- 
ing. appointments, reminders, and expenses; 
it als finds avaslable ume slots for multiple 
users to meet. Not copy prntected. 
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your schedule with other Shoebox users. 

Shoebox | is the single-user version, 
and allows scheduling. Shoebox 1 Plus 
adds expense reporting and other features. 
Shoebox 2 is multiuser, but the version is 
only for one machine. Shoebox 3 is the 
full-blown, multiuser, network version. 

Alas, a pocket calendar easily replaces 
the single-user Shoeboxes. And, entering 
everyone's schedule on one machine limits 
the convenience of Shoebox 2. Shoebox 3, 
on the other hand, can eam its keep if you 
are scheduling appointments for a number 
of people. The more schedules you juggle, 
the happier you'll be with Shoebox 3. 

Shoebox 3 lets you choose a hotkey 
from its predefined list of four. It con- 
sumes 198K of RAM whether it is running 
in the foreground or the background. 


MEETING MAKER With Shoebox 3, 
you can schedule a meeting with any or all 
other Shoebox 3 users. The program 
checks everyone’s schedule and avoids 
conflicts. The few seconds Shoebox 3 
takes to find available time slots for six 
people beats the time it takes to make six 
phone calls or to check with everyone in 
person. 

To schedule meetings, you first group 
the names of people you meet with regu- 
larly. These groups stay in the program 
and become available to all Shoebox users. 
When you choose a group from the menu 
list, Shoebox 3 displays the names of ev- 


eryone in that group. As each name is 
highlighted, you press either Y(es) or N(o) 
to include or exclude someone from the 
mecting. 

When you’ve gone through all the 
names, Shoebox 3 finds the times the se- 
lected people are free and shows them to 
you. Pick a time, and the program sched- 
ules the meeting. Shoebox 3 can also 
schedule room and equipment use. 


TO DO'S The appointment screen 
shows appointments for any day. You pick 
a day by using the Left and Right Arrow 
keys to move a highlighted cursor over 
Shoebox 3's on-screen calendar. You can 
also jump to a given day by pressing anoth- 
er D(ay) and entering the date. 

When you get to the approximate time 
for which you want to enter a new appoint- 
ment, you fill in a template. You describe 
the appointment in 575 or fewer characters 
and set the start and end times of the ap- 
pointment. You also tell Shoebox whether 
the appointment is recurring. The program 
will even alert you to the appointment sev- 
eral days in advance if you like. 

Shoebox 3 can also give you a brief dis- 
play of your appointments, which shows 
only the appointment dates and descrip- 
tions. The brief display covers appoint- 
ments from the day you've selected to 31 
days later. 

You can print your schedule with the 
built-in print facility or the Shift-PrtSc 
function. A network manager could use 
Shoebox to print out the schedule of all 
subordinates, either in a consolidated re- 
port or in individual reports. 

Similar to appointments, Shoebox’s re- 
minders are things to do, but they aren’t 
scheduled for any specific time. Although 
they appear intertwined with appointments 
in the display, Shoebox 3 actually main- 
tains reminders and appointments as sepa- 
tate databases. 

You can enter reminders in any order 
and assign priorities to them at any time. If 
you choose to assign priorities, reminders 
appear in sorted order on-screen. 

In the networked version of Shoebox, 
you can send reminders to other people 
(assuming the security and group identities 
allow it). This feature is not exactly elec- 
tronic mail, but more like ‘‘electronic 
helpful hints.”’ 
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Case History #60102 


“With the addition of PC EXPO in 
Chicago, NETWORLD, MMA Meet- 
ing & Show, National FinCom and 
National CASEcon, our data proces- 
sing needs simply outgrew our existing 
system,” said Steve lanuzzi, Con- 
troller for H.A. Bruno Inc., the trade 
exposition management company. 
“We decided to look right in our own 
own backyard at last year’s PC EXPO 
in New York, and we found that 
DataF lex provided everything we 
needed to turn our multi-user system 
into a powerful database machine.” 


DataF lex lets us control the 
data instead of it controlling us. 
“When we were producing only one 
show, our database needs were sim- 
ple: a list of prospect names which 
could be flagged for invoicing as 
they registered,” explained Ianuzzi, 
“but with several big shows a year, 
that system quickly became over- 


“St 


whelmed. We needed software that. 
would let us control the data instead 
of it controlling us. One company 
might be exhibiting in all our shows 
...another in just two. Our account- 
ing system had to be much more 
sophisticated than simply a list of 
prospects. Company profiles, list- 
ings for multiple shows and all sorts 
of details were needed in a form that 
could interface with our accounting 
system. We found that DataFlex 
would answer all of our database 
management needs.” 


A highly automated office 
thanks to DataFlex. 

“Starting in 1988, all of our shows 
will be run completely by DataFlex. 
From tracking exhibitors, invoicing 
exhibit space and registrations 

to meeting room sales, accounts 
payable and accounts receivable, 
DataF lex will be handling every 
aspect of our operation. We're even 
moving our payroll work from an 


arting this year, 


all of our trade shows 
will be run completely 
by DataF lex.” 


Stephen J. lanuzzi, H.A. Bruno, Inc., Controller 








Data Access Corporation 
14000 S.W. 119th Avenue 
Miami, Florida 33186 

(305) 238-0012 


TELEX: 469021 Data Access CI 


FAX: (305) 238-0017 





code FLEX16 when promptec 









For more information, call from your modem 1-800-444-8080 
300-1200 baud, 8 bit, no parity 1 stop bit) and enter the access 
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outside firm to inhouse,” said 
Ianuzzi. “Now, what's behind the 
scenes at our high tech trade shows 
will be as sophisticated at what's 

in the booths!” 


Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataF lex Demonstration Diskette. 


Toll Free Sales Lines: 
Nationwide 1-800-451-FLEX 
In Florida 1-800-331-3960 











FREE SELF-RUNNING DATAFLEX DEMO 
I (PC-DOS/MS-DOS ONLY) pcMe/14/88 
Find out more about DataFlex’s ease of use and programming power. 
Ol Mail this coupon today for your free self-running demonstration diskette 


i Name 
Company. 
@ Address 


City__ 


. State__ 


Phone ( SS 






How many computer systema are in use at your company? = __ 





Do you use a Local Area Network or Multi-User computer? 





Data Access Corporation, 14000 S.W. 119 Avenue, Miami, Florida 33186 
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®@ LAN APPLICATION SOFTWARE 


EXPENSES When you press E for ex- 
penses, Shoebox 3 displays an expense 
screen. You then specify the account you 
are charging and include a category into 
which to put the expense. the amount you 
spent, and a short description of the ex- 


e 
Shoebox 3 can earn its keep if 
you must frequently schedule 
appointments for a number of 
people. The more schedules 
you juggle, the happier you'll 
be with Shoebox 3. 
e 


pense. The expense screen can also track 
other charges, like hours worked. 

If you record all your appointments, re- 
minders, and expenses, Shoebox 3 re- 
wards you with a complete record of what 


you've done and spent. You can always | 


change anything you like, and you can ar- 
chive data to conserve disk space. 

Shoebox can sort a consolidated ex- 
pense report for a number of people ac- 
cording to date, account, or category. You 
must export files from each user’s account 
and then import them into a consolidated 
account, but it’s almost easier to do that 
than explain it. 

Shoebox 3 can help organizations save 
time and money. The scheduling system is 
particularly valuable. But you must be 
near your computer at some time during 
the day to use the software. And, the more 


your schedule changes, the more often you | 


have to check in with Shoebox 3. 
—Tom Wisniewski 


Workstation Wizard 


Leader Systems’ Workstation Wizard is a 
DOS-batch-file-based menu-management 


program that sells for $249.99. It offers a | 


pop-up electronic calculator, an auto-dial- 
er, a security system, and audit trails and 
Teporting functions, as well as a dazzling, 
user-friendly interface. 





The Wizard has versions that run on 
standalone PCs as well as on networked 
PCs running Novell’s NetWare, IBM's PC 
LAN, and similar DOS-based network op- 
erating systems. Many people will find its 
audit trail capability useful in network ap- 
plications. 

The program’s standard DOS batch 
commands call up programs and files ap- 
pearing on the menus. A DOS shell allows 
you to execute 20 of the more common 
DOS commands with a single-key se- 
quence and user-friendly prompts. The 
networked versions have a similar shell for 
the more common network commands. 

Installing and configuring the Wizard is 
easy, you simply follow the step-by-step 
menu prompts. Adding, modifying, and 
deleting menu and submenu options are 
menu-driven operations as well. 

Since a menu management program is 
the first thing a user sees, it must be intu- 
itive and attractive. Wizard meets this cri- 
terion by providing an easy-to-learn, easy- 
to-use, flexible, and full-featured system. 
The help screens are context sensitive, and 
you get to them by pressing a designated 
function key anywhere in the program. 
The screen displays are well laid out and 
make good use of color, if available. You 
can customize the menu presentation and 
move it around to any of three locations on 
the screen. 


USER TOOLS Pressing the F2 key 
loads the SideKick look-alike calculator. 
Besides being able to perform simple arith- 
metic computations in decimal and hexa- 
decimal, it has some memory capabilities. 
The calculator does not, however, pop up 
while you run other application programs, 
it is not RAM resident. 

Wizard’s auto-dialer supports only 
Hayes-compatible modems. Up to 100 en- 
tries are allowable. Entries contain the 
name, the phone number, and the view 
number. The view number, which can 
range from zero to nine, offers a means of 
ordering the entries in the dialer. The soft- 
ware stores entries with higher view num- 
bers higher on the list. 

The Wizard security system comes in 








the form of log-in passwords and security 

levels. On top of this system is the owner | 
or head operator of the system, with a se- | 
curity level of nine. Having a security level | 


Workstation Wizard 
MF Leader Systems Inc 
814 Livingston Ct. 
Marietta, GA 30067 
(404) 428-7971 
Cist Price: $249.99 
Requires: 256K RAM. 
one disk dnve, DOS 2.1 


In Short: This DOS-batch-file-based menu | 
management program is handy when upgrad- | 
ing users from a standalone to 2 networked 
environment, It offers a pop-up electrome 
calculator, an auto-dialer, a secunty sysicm, 
and audit trails and reporting functions, as 

well asa dazzling, user-tnendly imterface . 

Not copy protected. 
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of nine gives the user access to all of Wiz- 
ard’s features, including the capability to 
set up the security levels of other users. 

Other security levels range from zero to 
eight. Users with levels zero to six can ac- 
cess help, the calculator, and the dialer. 
Level-seven and -eight users can access all 
level-six features plus the DOS shell and 
the Network shell. Level-nine users have 
access to all level-seven and -eight features 
plus access to the security system, the au- 
dit trail, and reporting functions. Unfortu- 
nately, features allocated to certain securi- 
ty levels are not user-definable. 


AUDITING ACTIONS As audit and 
management tools, the audit trails and re- 
porting functions are indispensable. Wiz- 
ard’s audit trails keep track of who was on 
the system, how long they were on, and 
which programs they executed during that 
time. The reporting functions include the 
User ID, the Program Utilization, and the 
Daily Log reports. The User ID report lists 
users on the system. The Program Utiliza- 
tion report shows how much time was 
spent on each individual program. The 
Daily Log lists the users on the system at a 
specific date and time. 

You can use the Wizard in many differ- 
ent applications. Some that come to mind 
include system integrators using Wizard as 
a tool to fumish a customized and user- 
friendly interface. On networked PCs the 
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BECAUSE ONE SIZE NEVER FITS ALL! 


It's gotten to the point 
where software is either too 
underpowered to get the 
job done or too compli- 
Cated to use. 

That's why we've devel- 
oped new Generic CADD 
Levels software. Three dif- 
ferent programs for IBM® 
PCs and compatibles that 
let you choose the level that 
fits your needs exactly. 

What if your needs 
change? Just move up to 
the next level. Since every 
level works the same way, 
once you learn one it’s easy 
to learn the next one. 


GENERIC CADD LEVEL 1™ 
is just right if you're getting 
into CADD. It's an amazingly 
powerful package for only 
$49.95 * Yet it's simple to 
use and it can run 


on a two-floppy system. 


GENERIC CADD LEVEL 2™ 


adds enhanced editing 
capabilities like automatic 
English or Metric dimen- 
sions, extension lines, 
arrows, and single line 
snaps and trims—all for 
$99.95* Level 2 is perfect 
when you need a little more 
performance. 


GENERIC CADD LEVEL 3“ 


is our fully featured pack- 
age. Its advanced features 
include hatches and fills, 
poly line snap and trim, 
dynamic drag, macros, ang 
EMS support for bigger 
drawings. This professional 
program has everything 
you need if you work with 
CADD every day. And you 


“Suggested retail price. 


get all these features for just 
$199.95* 


Send for our free 
CADDalog: 

To find out more about 
our new Levels software— 
as well as other Generic 
products—call or write for 
our free CADDalog. 


Call 1-800-228-3601. 


Or write Generic Software, 
8763 148th Avenue NE, 
Redmond, WA 98052. 


1988 Genenc Software, We Le ancl Level 2, Level 3, Serere, 
aah and CADDalog are: of Genenc Software 
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@ APPLICATION SOFTWARE 


PCR DeleT<O-Retes 
ce H-OnTeCrE 
e cc:Mail LAN Package 


« Right Hand Man 
« Shoebox 3 





In the cate gory of integrated desk- 
top utilities, the Editor's Choice 
goes to Right Hand Man. This bun- 
dle of utilities costs about $30 per 
user in packs for five workstations. 
Some of the programs, such as the 
two calculators, have no special 
networked features, but others, such 
as the telephone directory and ad- 
dress book, allow muliple users to 
access the same data files at the 
same time. Any organization with a 
LAN will find Right Hand Man use- 
ful for establishing private and 
Shared on-line auto-dialing tele- 
phone directories and mailing lists. 

If it’s electronic mail capabilities 
you re after, we recommend cc:Mail 
LAN Package. This electronic mail 
program offers loads of features. Of 
particular interest, it allows you to 
set up bulletin boards. You can also 
capture and display graphics 
screens along with text. And the pro- 
gram’ s user interface is so well de- 
signed that you may never have to 
refer to the manual. | 

Shoebox 3 is the clear choice for 
group calendaring applications. If 
people keep their schedules up to 
date, Shoebox makes it a snap to 
bring them together fora. meeting 
The program's cost varies with the 
number of users, but ten people can 
use Shoebox on the network for 
about $45 each. Its other functions 
include expense recording. 








Wizard makes all the logical drive map- 
pings, the sequence of program execution, 
and other network operations transparent 
to the user. 

The Workstation Wizard is useful in up- 
grading users from a standalone to a 
networked environment. It eases this tran- 
sition by giving the same look and feel to 
both environments.—Roberto Rivera [i 


Here's a $600 incentive 
to read our ScanJet ad 
on the next page. 


Purchase a ScanJet scanner by July 31, 1988, 
and one of four software packages is yours for the 
asking. That's a bonus worth up to $600! 


CHOICE #1: THREE HP LASERJET SERIES II 
SOFT FONTS. A total of 15 of the most popular 
contemporary typefaces. 


CHOICE #2: PAGEMAKER PORTFOLIO? 
Predesigned page formats help you take full advan- 
tage of PageMaker desktop publishing software. 


CHOICE #3: PC PAINTBRUSH+’ SOFTWARE. 
Create original art or scan and edit existing art. It 
also supports scanned images such as logos and 
diagrams, and helps you merge graphics with text. 


CHOICE #4: POLARIS SCANMERGE” 
SOFTWARE. Scan and add graphics without 
leaving your application. And make copies directly 
from your desktop. 


For more details, see your Authorized HP Dealer. 
Once you've decided which free software you 
want, this is how to get it. 

aa aaa aera ae ee 4 
Cut here for your free software. 
Then follow these simple steps. 
1. Buy an HP ScanJet desktop scanner between April 1, 1988 and 
July 31, 1988. 
2. Cut out the bar code and serial number on the ScanJet box located 
below the product number 9190A. 
3. Mail it along with a copy of your dated sales receipt and this 
completed form. 
Check one of the following premiums. 
(13 HP LaserJet Series Il Soft Fonts. [1] PC PaintBrush+ Software. 
(1 PageMaker Portfolio. ( Polans ScanMerge Software. 


Name 


Company. 
Address. 
State/Zip 


Mail to HP ScanJet Offer 

ACS Marketung Services, Inc 

PO Box 8202 

Beaverton, OR 97005 
Terms Offer good between 4/1 and 7/31/88. Recreate at Bo Pee ye Only 1 offer per 
person or address HP employees dealers and intemal orders are inelunble Void taxed, 
of prohibited by law HP 1s not rasponsible for requests lost. damaged, of delayed in maihng of the 
performance of non-HP software Allow 4-6 weeks fot dehvery Offer good only in the US and Canada. 


_ 





EG Bee eee S JUNEL 41988 




























Build up 

or scale down 
images with the 
HP ScanJet 
scanner. 


Now there's a desktop scanner that 
lets you shape up images—the 
Hewlett-Packard ScanJet scanner. It : 
gives your IBM AT or XT the muscle it : 
needs to integrate photos and line art ; : 
into newsletters and other publications. 

HP's ScanJet scanner features a 
flatbed design that works like a copier, 
letting you scan anything from wallet- 
sized photos to hefty, bound docu-’ 
ments, from color to black and white. 

We teamed ScanJet scanner's able- 
bodied design with a real heavyweight, 
Scanning Gallery software. Scanning 
Gallery lets you preview an image 
before editing it. And it lets you size 
your original to fit your exact dimen- 
sions — even if it means enlarging it 
200% or reducing it 13%. 

Plus ScanJet scanner is compatible 
with the top 20 desktop publishing 
software packages. And it lets you 
input text with ReadRight software. 

Even its price tag is lean. For only 
$1,990* you get the HP ScanJet scan- 
ner, interface kit and Scanning Gallery 
software. And for just $595 you can 
add ReadRight software and get a 
complete image and text system. For 
more information, call 1-800-752-0900, 
ext. 902A and ask for the HP ScanJet 
Pack. 


* Suggested US$ hist price 
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INTRODUCING THE MOST POWERFUL, 
“ALL IN ONE” LOOP 286 COMPUTER 





Wele) Mo t>) 
+ Intel 8088 Base System. 
«+ 4.77 — 10 MHz Clock Speed 


ALL SYSTEMS WITH: 
One Year Limited Warranty. 
*® 72 Hours Burn in Work. 


# 640K Memory on Board e Fully Assembled & Tested 

« Hard & Sottware Switchable Assurance in U.S.A. 

# 8 Slots e 30 days money back guarantee. 
*# ERSO BIOS @ FREE UPS ground in USA 

« 150W Power Supply e Major credit cards acceptable. 
# One Teac 360K Floppy Orive 


Floppy Orive Controller. 
+ AT Type Keyboard (84 Keys) 


BASE SYSTEM $539 


Guilt-in Intel® 12.5 MHz 60286 

] Microprocessor. 0 or 1 wait states 
available. Fully IBM AT® compatible. 
Uses latest surface mount 


WESTERN DIGITAL” 
technology by Western Oigital oon 


G @ RP P @ A A Tet 


286 MAIN BOARD 


2 Suit-in 1 Me of DRAM al 256K 
* 9 SIMM. Expandable to 4B. 


Built-in single chip Paradise PEGA 
video contrailer Supports up to 
640 x 480 resolution 16 colors 


Buitt-in single chip 
Boppy disk 
controller. 


a 


$25 inch drives. 













LOOP 
286 
12.5 MHz 





Loop 286 


* Western Oigital 286 Main Board 

* Western Digital BIOS 

* 1 MB Memory on Board 

* 1 Wait State 

+ 0 Wait State Available 

# One 1.2 MB Floppy Orive 

* 200W Power Supply 

* Enhanced Capacity Keyboard (101 Keys) 
# Case Oimension 17" * 16" * 6" 

* Best Quality Guarantee 


BASE SYSTEM $1 335 


5 Built-in single 
chip hard disk 
controler. Can 

operate two ST/ 
$06 or ST/412- 
based disk 


drives using 
MFM {Moditied 
Frequency 
Modulation} dala 
encoding format 
with 32 Bit ECC 
{Error Correction 
Cada) 


6 Built-in 2 serial ports 
through 10 pin headers. 
1 Centronics parallel 


port through 26 pin 
header 


7 =~ Built-in PS/2” compa- 
tible mouse port. 

8 Built-in expansion 
siots—3-16 BIT AT 

GUS and 1-8-@IT PC 

BUS. Automatic bus 
decoupling siiminates 
compatibility problems 
with 6 MHz add on 

cards. 


Q Built-in CMOS clock 
calendar with buift-in 
system configuration 

information 


1 i] Guril-in 80287 math 
Co-processor slot. 


CALL SPECIAL PRICE FOR HARD DISK, MONITOR, TAPE BACK-UP, CO-PROCESSOR & MODEM 
QUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


ORDER HOT LINE: 1-800-521-4892 
IN CALIFORNIA: 1-714-937-1670 


VERTEX 
Advanced Research, Inc. 
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COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 
1820 Orangewood Ave., Ste. 203, Orange, CA 92668 
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ADMINISTRATIVE RELIEF FOR 


LA\ 


Most network operating systems leave a gap when it comes to 
tools for network administration. Eight LAN utility programs try 
to fill that gap, offering network managers a mix of options to 
meet their need for administrative assistance. 


Ithough years of experience with 
minicomputer operating systems 
have demonstrated the value of activity 
monitoring, auditing, and bill-back sys- 
tems for LANs, even high-end operating 
systems—with a few notable excep- 
tions—don’t offer these capabilities. The 
market's response to the need for tools for 
network administration is a mixed group of 
LAN utilities that offer a pinch of this anda 
dollop of that. 
The eight utility programs we evaluated 


generally try to fill in the gaps in network 
operating software, offering features that 
rightfully should be available there in the 
first place. These LAN utilities include 
Westcon Associates’ ARC-Monitor Plus 
and E-Monitor, 3Com’s EtherProbe, 
Computer Communication’s LAN MAP, 
LAN Services’ LANtrail, FTP Software’s 
LANWatch, Blue Lance's LT Auditor, and 
Pacific Software's Network Assistant, 
Some are intended for use on any net- 
work, while others are for exclusive use 


ee 


with one operating system. ARC-Monitor 
Plus is for use on an ARCnet LAN, while 
LT Auditor, LANTrail, LAN MAP, and 
Network Assistant are designed for use 
with Novell's NetWare. EtherProbe and 
E-Monitor are intended to supplement an 
Ethernet LAN—also the primary applica- 
tion for LANWatch, 

As the reviews that follow attest. these 
add-on third-party LAN utilities range 
from so-so to excellent. You'll also notice 
that they occasionally share features with 
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@ LAN UTILITIES 


some of the workgroup productivity pro- 
grams that we also review in this issue. 
The line between the two groups of pro- 
grams is sometimes a blurry one. 

Not everyone with the duties of a net- 
work administrator needs a stack of net- 
work utilities. But as installations and ap- 
plications grow larger and more complex, 
so does the value of automated tools for 
network monitoring, activity tracking and 
logging, and troubleshooting. 

—Frank J. Derfler, Jr. 


ARC-Monitor Plus 


ARC-Monitor Plus, a low-cost ($75 per 
LAN), easy-to-use diagnostic tool from 
Westcon Associates, offers the features 
that you need in order to to check the status 
of your network periodically. Designed for 
networks using the ARCnet cabling and 
access protocol scheme, it enables experi- 
enced network managers and installers to 
determine where problems lie or how 
much the network is used. 

In most cases ARC-Monitor Plus gives 


rh 


rg 
thd FACT FILE 


ARC-Monitor Plus 
Westeon Associates Inc. 
140 Marbledale Rd. 
Eastchester, NY 10707 
(914) 779-8773 
t.ist Prices $75 per 
ARCnet LAN installa- 
tron. 
Requires: 256k RAM. ARCnet card. DOS 
3.1L or later. 
tn Short: This affordable tool gives you an 
inside look at network traffic on an ARCnet 
| LAN Not copy protected 
CIRC, £666" ON READER SERVICE CARD. 








you plenty of information to go on. What 
the program doesn't do is decode informa- 
tion inside the packets, the way such Eth- 
emet monitoring products as The Sniffer 
and LANalyzer do. Nor does it tell you if 
packets are generated by NetBIOS or the 
Server Message Block parts of the 
networking software. And although it does 


| 7 Network Utilities: Summary of Features 
i “ ‘ (Products listed in alphabetical order +} 


Number of aulhorized users 


NetBIOS required 
Memory-resident 


Memory required in background mode 


Memory required In foreground mode 


Record and file locking included 
Menus inciuded 
On-line help available 


a” —indicales Eattors Choice @—Yes 9 —No 


"Prices are omitted because of the complexity of LAN pnong opbons 
NA—Not appecable product does not have Ihes feature 
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€-Monilor EtherProbe LAN MAP 





Limited 1 0 
onty by 
server 


LANIrall 


Limited 1 
only by 


server 


tell you how many packets are moving on 
the network and how well, it does not re- 
port what they are doing. 


STARTUP OPTIONS You can start 
ARC-Monitor Plus with several options, 
including token counting, setting the 
screen up to display node activity, and cre- 
ating an ASCH “*nodemap”’ file. You can 
use this file, with its node addresses, pack- 
et counts, and node names, in word pro- 
cessors, databases, and spreadsheets. 

ARC-Monitor Plus can tell you how 
many packets each node generates to give 
you a picture of activity. A typical installa- 
tion uses coaxial cables to hook each node 
together through a series of hubs. 

With nodes using a token-passing 
scheme to regulate the order of transmis- 
sion on the cable, ARC-Monitor Plus mon- 
itors the activity of tokens and packets on 
the cable through the network interface 
card. It works with most common ARCnet 
cards. including those from Standard Mi- 
crosystems, Pure Data, and Thomas Con- 
rad Corp. 


oy = 


a a 


- ‘ Network 
LANWalch LT Audilor 


Assistant 


Limited 


only by 
server 


Limited 


only by 
server 


e e 
{shelt 

onty) 

20K 

on each 
audited 

Station 

145K (on 
supervisory 
station only) 
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A LOOK IN THE BOSS’S TOOLBOX 


Options for the network administrator include tools for generating reports and 
maintaining an on-screen history of members’ activity. 


08802734 


This E-Monitor screen depicts the amount of data flowing through 
the network at |-second intervals; the chart’ s range is auto- 
matically scaled to meet the actual conditions. In this example, one 
burst of activity reached 80 kilobits of data per second. 


SERVERS 


tee 4 Pathe Pala to scroll, <emtar) to exit 


One screen in LAN MAP displays a list of users signed on to the 
network. While this allows the network manager to keep an eye on 
who is using the network, there's no indication of how much 
activity is taking place. 








—_ 


Once LANtrail's raw data is compressed, the program's batch 
mode allows overnight generation of several different reports. 
After LANtrail executes the commands in the batch file, it can 
automatically log the supervisor off the network, 


In the LAN Access History Log, LT Auditor shows the log-in and 
log-out times for every audited user. Also helpful is the File Access 
Report, which shows who used what, when and where, for every file 
access matching a user’ s filter. 
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VY Full Fault Toler 


VY Multi-Level Syst 
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MIS-conceptions about 


| Traditionally, the MIS world has viewed 

| PC-based local area networks with a healthy 

| dose of skepticism. A “prove it to me” attitude. 
And in an arena ruled by powerful main- 
frames, that approach has given rise to a 
few misconceptions and doubts about LAN 
performance. 

Well, doubt no more. Because with the 
industry standard SFT NetWare v2.1, Novell 
offers the LAN software powerful enough to 
convince even the toughest MIS skeptic. 

SFT NetWare v2.1 gives you the features 
and functionality of mini/mainframe systems 


at a fraction of the cost. With extensive fault 
tolerance, security and LAN-to-mainframe 
connectivity, it makes LANs advanced 
enough for major corporate, government 
and education installations. 

No other LAN software even approaches 
the level of fault protection and data security 
built into SFT NetWare v2.1. Novell has 
pioneered LAN fault tolerance, and provides 
protection from failures in server hardware. 
In addition, enhanced security locks and 
passwords give you complete control of the 
information stored on your LAN. 


©1988 Novell Inc., World Headquarters, 122 East 1700 South, Provo, Utah 84601 {801}379-5900 
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nt Capabilities 


m Security 


k Management Controls 





puts to rest the 
LAN performance. 


SFT NetWare v2.1 simplifies network 
management with menu-driven utilities that 
let you control the network from any work- 
station. Advanced accounting features allow 
you to audit and account for users or depart- 
ments utilizing network resources. Available 
communications links give you unsurpassed 
connectivity with mini/mainframe systems 
and other LANs. And SFT NetWare v2.1 
supports OS/2 as well as DOS workstations. 

To get LAN performance that raises 


your MIS standards, get the LAN system with 


no doubts about it—SFT NetWare v2.1. See 


your Gold Authorized Novell Reseller, or call 
1-800-LANKIND. 

For more information, call from your 
modem 1-800-444-4472 (8 bit, no parity, 
1 stop bit) and enter the access code NV216. 





For network solutions, | 
you should be seeing red. 
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“The best editor by far for 
MVS programmers.” 
la WE, i q 


“This product is superb! There 
is absolutely no curve 
if one is already familiar with 
IBM’s mainframe ISPF-” 

Row ibs, 

Poses 8 


“SPF/PC is probably the most 
ee 

a ae 

AUD et “ye 


“With 15 years of mainframe 
programming, ] find SPF/PC 
to be the friendliest software 
on the PC.” 

10 ES 


“Your product allows our 
programming staff to move 
from our IBM mainframe to 
PC’s very easily, saving us time 
= money.” 


pe “4 
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Want more proof? Call or write 
for a free demonstration diskette. 


SPF/PC, so much like the 
mainframe you'll forget you're 






1900 Mountain Bivd., Oakland, CA 94611 
Telepone: (415) 339-3530 
Telex: 509330 COMMAND TECH 
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The program capturcs up to 1,000 


packcts per second. But since cven this | 
' window into the ARCnet LAN. Added to 


rate isn’t fast cnough for some busy net- 
works, Westcon cautions against relying 
on the raw packet count as an accurate per- 
formance measurement—some packets 
can be lost. 


OTHER FEATURES The ARCnct ar- 
chitecture uses a process of network *‘re- 
configuration”* to add or delete stations on 
the network as they go active or inactive. 
Recons, as they are called, are a normal 
part of ARCnet operation. But repeated re- 
cons also occur when a network interface 
card or hub is failing or the cable is bad. 

Since reconfigurations are invisible to 
the networking software, you might note a 
degradation in performance but see no er- 
ror messages or other sign of trouble. In 
that case, checking the reconfiguration ta- 
bles displayed by ARC-Monitor Plus may 
show repeated reconfigurations and indi- 
cate the suspect card or hub. ARC-Monitor 
Plus also comes with a memory-resident 
program that will flash a banner and beep 
when a reconfiguration occurs. 

In addition, ARC-Monitor Plus can col- 
lect data for up to 32 nodes at a time. You 
can select a segment of numbered nodes to 
monitor, and the program will total packet 
counts for the group of nodes that you have 
selected. 

The Token Timing graph is useful in 
determining whether your LAN has 
reached its capacity. The timing graph 
gives you four types of information: Token 
Passing. Message Overhead, Data Trans- 
fer, and Reconfiguration. 


Token Passing counts the number of | 


times a token or free packet is given to a 
particular machine during a period of time. 
The number is multiplied by the number of 
nodes on the network to determine the time 
spent passing the token. Message Over- 


head refers to the amount of extra time | 


Spent sending message *‘overhead"’ char- 
acters and checksum values. Data Transfer 
measures the time it takes to send a single 
byte to another machine. The Reconfigur- 
ation measurement shows the percentage 
of time spent in reconfiguration. Another 
handy feature is the cable test, which tells 
you whether you have lost the physical 
connection to the network. 

Although it doesn’t meet the needs of 


every network software developer, it does 
give installers and administrators a clear 


its low price and easy-to-intcrpret dis- 
plays, that capability makes ARC-Monitor 
Plus a handy tool for use with an ARCnet 
LAN.—Edward Halbert 


E-Monitor 

E-Moniter, from Westcon Associates, a 
New York-based network systems com- 
pany. is a basic network monitor that sells 
for $75 per Ethemet LAN. Itcan show you 
the amount of data that an Ethernet net- 
work transmits, the percentage of time the 
LAN is active, and the presence of bad or 
broken network packets. 

E-Monitor js not designed to be a fully 
featured analyzer. Instead, it's a low-cost, 
functional utility that’s easy to use. The 
menu-driven program uses color effective- 
ly to display information. It presents the 
data in a graphic form that a novice or non- 
technical uscr can quickly interpret. If 
you're a network administrator, you would 
probably run this package when your 
networked computer isnt doing other 
jobs—just to have a window into network 
operations. 


RUNS ON WORKSTATION = E-Moni- 
tor runs on a workstation, and Westcon 
recommends that you not run the program 
in conjunction with the networking soft- 


FACT 


E-Monitor 

Westcon Associates Inc 

140 Marbledale Rd. 

Easichester, NY 10707 

(914) 779-4773 

List Price: $75 per 

Ethernet LAN 

Requires: 256K RAM, 
one disk drive, DOS 3.0.0r later 
(tn Short: This low-cost, easy-to-use pro- 
gram for monitonng an Ethemet LAN 1s an 
altemative to higher-end network analyzers 
such as Excelan’s Ethernet Analyzer and 
EtherProbe trom 3Com. The program runs 
on mest common Ethemet cards and requires 
nw nelworking sofiware. Not copy protected. 
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Maybe you dont think you need 
a new word processor. 


If you answer yes to just one of these questions, you'll 
find that you're a prime candidate for a new, advanced level 
of word processing. 

Yes No 
Do you create any of the following types of business documents: 


reports, plans, proposals, presentations, manuals, contracts, 
documentation, specifications? 


Do your documents call for more than words? Or have you 
considered a desktop publishing package to mix graphics, 
spreadsheets or tables with text on a page? 


In the process of creating a document, do you or others frequently 
have to review and revise it? 


Have you ever had occasion to create a document without sufficient 
time to turn it around? 


[| [ Is it critical that your documents look great? 


Turn this page over and fold on the dotted 
line to find out why you may be a candidate 
Sor a whole new level of word processing. 


‘© 1988 Lotus Development Curporation Lotus Lotus Manuscnpt. 123, 





Systems, Inc AutoCAD is a registered trademark of Autodesk Inc 
* Manuscript and Manuscript evaluation kit require 512K and a hard disk 


you do need 
processor. 


If you answered yes to just one of 
these questions, you are a candidate 
for Lotus® Manuscript? 2.0. 


Manuscript is specifically designed for 
documents with tables, graphics, auto 
matic numbering and tables of contents, 
cross-references or indexes. It can easily 
handle routine correspondence, too. 


Manuscript merges text with graph- 
ics created in 1-2-3° Symphony? 
Freelance® Plus, and Graphwriter* I, 
as well as Postscript? .TIF, .PCX, 
AutoCAD? files and more, And it's 
great at handling tables. 


Manuscript has many editing features 
and even provides for reviewer's com- 
ments. Our draft copies look just like 
the final version, with the right type- 
faces, graphics and tables in place. 


Manuscript easily supports major revi- 
sions to text, data, and format, so that 
last minute changes are a cinch. Plus 
it can link your most current 1-2-3 or 
Symphony spreadsheet data to tables 
in your document. 


Manuscript produces higher quality 
pages than conventional word proces- 
sors, with sophisticated hy phenation 
and justification, plus balanced news- 
paper-style columns previously available 
only on high-end publishing systems. 


Manuscript 2.0 gives you all 
the advantages of full-featured 
word processing, along with the 
powerful design and typeset- 
ting capabilities of desktop and 
electronic publishing—for the 
highest quality printed pages. 

Try Manuscript. cries our $15 
demo kit and get : 
working software 
and a tutorial 
manual.* Call 
1-800-345-1043 
and ask for demo 
kit ACP 1450. 





Lotus Manuscript 20 


Fold back to preceding page —_ 
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ware. You simply load E-Monitor and an- | ally necessary, since the EtherProbe buff- 


swer a couple of questions about your 
hardware. The program is compatible with 
networking cards from 3Com and other 
vendors. 

After the program starts, you can select 
one of four tests: Bandwidth Usage. Net- 
work Data Capacity, View Information 
(packets) Center, and Cable Test. The 
Bandwidth Usage test shows what per- 
centage of the bandwidth is being used. 

The program samples the network and 
displays data at 1-second intervals. The 
network administrator can determine if the 
network is heavily loaded by looking at the 
scrolling bar chart on the screen. 

In the Network Data Capacity test, E- 
Monitor counts data in a real-time mode 
and keeps minute-by-minute averages. 
You can see the number of good-to-bad 
packets sent through the network. 

The View Information option tells E- 
Monitor to capture the data being transmit- 
ted over the wire. The program can capture 
packet headers containing source and des- 
tination ID, packet type, and packet 
length, and analyze these features to deter- 
mine network stability. The cable checker 
feature sends a packet down the cable and 
can report a bad or unterminated cable. 

If you manage an Ethernet network, 
you should have E-Monitor in your toolkit. 
It’s easy to use, even for a nontechnical 
person, and it's an inexpensive and useful 
window on the LAN.—Edward Halbert 
and Frank J. Derfler, Jr. 


EtherProbe 
EtherProbe is a software-only, low-cost 
($995) entry into the LAN analyzer market 
from 3Com Corp. Working with 3Com’s 
standard and microprocessor-equipped 
network interface cards, EtherProbe's pri- 
mary strength is analysis of the network 
protocols used in 3Com's 3+Share. 
Installation is easy. The instruction 
manual offers detailed instructions; all you 
do is make a boot disk and transfer the con- 
tents of the program disk to it. But to ad- 
dress the network interface board, you 


must have the software drivers that come 


with 3Com's 3+ Share software. 
EtherProbe makes it easy to set filters 

so that you can see packets going only to or 

from certain stations. But doing so is usu- 


ercan hold only 200 packets before it starts 
overwriting the oldest information. 

The small buffer size is the program’s 
biggest limitation. With carefully timed 
sessions and the use of filters, though, you 
can reduce the impact of the small buffer 
size. You can also use an automatic trigger 
and limit collection to the maximum of 
200 packets. 

To help identify your data packets, you 
can specify names containing up to 12 
characters to replace the 12-digit Ethernet 
station address number. A nifty overlap- 
ping window display allows you to enter 
station names and the category (server, 
user, and so forth) of the station. These 
identifications are useful for sorting and 
analysis. 


DIFFERENT FORMAT  EtherProbe 
departs slightly from other analyzers in the 
format in which it presents system activity. 
From the main menu, you see a summary 
of conversations between different nodes, 
along with packet counts and directions. 
The screen highlights the most active con- 
versation. Packet transmission shows up 
on the screen as a small face symbol along 
with an arrow pointing in the direction the 
packet is traveling. You can zoom in on a 
particular **conversation"’ and see the 
packets either in the order of the conversa- 
tion or in the order they appeared on the 
network. 


io 
Mac 


FILE 


into a low-cost IEEE 802.3 Ethemet LAN 
analyzer; it won’! help find cable breaks, but 
it will help configure the LAN for optimum 
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EtherProbe will also decode packet 
header information for several types of 
packets. This information is in English, 
decimal, or hex fields with English 


prompts. 
When using the EsherProbe software 


with an EtherLink Plus card, you can dis- 
play packet arrival time either as an abso- 
lute time (in milliseconds) from a packet 


= The $995 EtherProbe 
package will do as good a 
job as a $17,000 device in 
finding a malfunctioning 
card or determining who’s 
loading a 3Com network. 


that you ’’mark,”’ or as relative time be- 
tween packets. You can also display the 
percentage of network use at the time the 
packet arrived. 


INTERPRETERS §= EtherProbe includes 
protocol interpreters for the packets com- 
monly used on 3Com systems, including 
the XNS (Xerox Network Standard) proto- 
col stack, the IEEE-standard Ethernet 
packets, and the 3Com extensions to Mi- 
crosoft redirector SMB (Server Message 
Block) packets. Unfortunately, you cannot 
add protocol interpreters to the existing 
suite. 

The documentation includes diagrams 
of typical screens, and several appendixes 
with technical information. 3COM suppke- 
ments the operating manual with the The- 
ory of Operations manual, which describes 
the Ethemet architecture to help you un- 
derstand what you see on the screen. As 
with most products, the best way to leam 
how to use the program is to experiment. 
EtherProbe is a great way to learn about 
and troubleshoot all the things that go on 
inside your network. 


The $995 EtherProbe package will do | 


as good a job as a $17,000 device in find- 
ing a malfunctioning card or determining 
who’s loading a 3Com network. Although 





it won't help you find cable breaks, it will 
(with patience and some manual data re- 
cording) help you configure your LAN for 
optimum performance and recognize 
problems before the users complain. Eth- 
erProbe gives you your money's worth— 
even if you use it only to leam how LANs 
operate.—Frank J. Derfler, Jr. and 
Greg Campbell 


LAN MAP 

LAN MAP, which Computer Communica- 
tion markets for $195, is a simple network- 
monitoring and activity-logging utility 


| program for Novell networks. Administra- 


tors of Novell networks use it to see graph- 
ically which workstations and users are 
logged on to the network. 

The LAN MAP package includes a sim- 
ple editor and a program called NetList. 
Net List lists the active file servers, show- 
ing each logged-in user name and the asso- 
ciated physical node address. You can use 
the output of this utility as an input into a 
MAP fil (although you must know how to 
use DOS redirection to do so) and then edit 
the MAP file. LAN MAP uses this MAP 
file to create a display showing active users 
and their associated workstations. 

You can create a screen display with the 
editor, which lets you position each node 
name in different places on the screen. The 
number of node names you can get on one 
map screen depends on how you arrange 
the map and what other information you 
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LAN MAP 

Computer 

Communication Co. 

151 New Park Ave. 

Hartford, CT 06106 

(203) 236-5873 

: List Price: $195 
= | Requires: 256K RAM; 

one disk drive; Novell's Advanced NetWare, 
Verston 2.0A or later; DOS 2.0 or later. 
tn Short: This relatively simple program, 
which displays active stations and users on a 
Novell network, offers simple activity log- 
ging and 1s fairly easy to install and use. Not 
copy protected. 
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Buy one, 
get one 


Ore. 


True multi- For instant Switches 
taskingthat’s do-it-yourself instantly 
easy touse, among 
$69.95 integration. 
$99.95 $79.95 





For more information, call 1-800-272-9900. 
(603)-627-9900 in NH 


SorTLocic 


SOLUTIONS 
SoftLogic Solutions, Inc. 
One Perimeter Road 
Manchester, NH 03103 cry 
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Here are a few plugs for 
our new software 


Making Ends Meet 

At Equinox we know how difficult it is 
to get all your PCs under control. We 
know you need a reliable, secure 
network that's easy to install and 
manage. One that lets PC users ex- 
change information with your 
mainframe and each other, and allows 
printers and modems to be easily 
shared by everyone. A network that 
won't blow your budget sky-high. 


Presenting SwitchLAN 

SwitchLAN is an integrated pop-up PC 
communications program. It provides 
“hot-key” micro-to-maintrame access, 
PC-to-PC file transfers and printer 
management with Equinox Data PBXs. 
SwitchLAN was designed for organiza- 
tions that don't require the multi-user 
features of PC LANs but do want the 
efficiency and cost savings offered by 
PC networking. 


SwitchLAN's extensive help and pull- 
down menus guide even the most 
basic PC users through file transfer, 
host access and printer operations. 
People don't have to become network 
gurus to use it. 





The “Switch” in SwitchLAN 

An Equinox Data PBX is SwitchLAN’s 
network hub. All connections are made 
using telephone type twisted-pair 
wiring and the serial “com” port al- 
ready in your PCs. You don't need to 
buy network servers, install expensive 
network boards in every PC, or 
slruggle with coax cable. 


SwitchLAN and an Equinox Data PBX 
put an end to “Sneakernet”, simply 
and at a fraction of the cost of other 
approaches, so you can afford to 
network all your PCs for what you 
might otherwise spend on just one de- 
partment. 


Don't take our word for it. Plug a free 
SwitchLAN demo disk in your PC and 
see for yourself how simple and 
capable it is. 


Call 1-800-DATA PBX 
In Florida: 305-255-3500 


Equinox Systems Inc. 
14260 S.W. 119 Avenue 
Miami, FL. 33186 


EQUINOX 


Simply Better Networks 
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associate with each node. 

When the program runs, active nodes 
are highlighted on the screen. On a color 
monitor, the nodes appear in brown char- 
acters; on a monochrome monitor, they 
display as normal-intensity characters. At 
regular intervals, LAN MAP polls the net- 
work for active nodes and displays the log- 
in name of each user on the LAN in place 
of the physical node address. 

Accompanying each log-in name is the 
network station ID of that node. LAN MAP 
displays log-in names for users who are 
logged in to LAN MAP’s default server in 
yellow on a color monitor (high intensity 
on a monochrome monitor); in contrast, it 
displays users who are logged in to other 
servers on the same network in brown 
characters (normal intensity on a mono- 
chrome monitor). 


INSTALLATION LAN MAP is easy to 
install, but the installation program that 
comes on the disk isn’t a program. When 
you type INSTALL, the screen displays a 
brief description of this application, gives 
a toll-free number to call if any problems 
occur, and finalty tists the four steps for in- 
stalling the program yourself: 
1. Z; <Enter> (to make SYS:PUBLIC 
the defautt drive] 
. NCOPY A:*.* Z:*.* <Enter> 
. FLAG Z:LANMAP.COM SRO 
<Enter> (to make a read-only file] 
. FLAG Z:NETLIST.COM SRO 
<Enter> (to make a read-only file] 
If you need an instruction manual, LAN 
MAP includes a 25K ASCII file on the 
disk, which you can read on-line or print 


out as hard copy. 


SIMPLE MENU You run LAN MAP by 
choosing from a simple menu that lets you 
display a map, edit a map, or select a spe- 
cific map. The map display is useful be- 
cause it tells the system administrator 
who’s on the network and where, depend- 
ing on how you organize the map. You can 
arrange display maps by server, work- 
group, users of a specific application, or 
any other category. LAN MAP can monitor 
up to 255 users and eight attached servers. 

When you display the map, you can 
choose from a couple of options. You can 
require a password before leaving the dis- 
playing mode, which enables the adminis- 





trator to walk away from the terminal and 
keep the map up without worrying that 
someone may copy or destroy files. 

Another option enables you to obtain a 
record of how many users are logged in to 
the different file servers on the network. 
You specify the name of the server's log 
file and how often you want it checked (1 
to 30 minutes). An additional option lets 
you search for a specific user by log-in 
name. You could use this listing to bill for 
and/or predict system activity. 

LAN MAP isn’t all things to all people. 
You need some DOS proficiency to run the 
program, but no more than a network ad- 
ministrator needs for other tasks. If you 
take the time to set it up, LAN MAP can 
show you what’s happening on your LAN. 
—Richard Hubbard 


LANtrail 

With Novell's NetWare flexing its muscles 
as one of the most popular network operat- 
ing systems going, it isn’t surprising to 


find utilities like LANrrail, from LAN Ser- 
vices, for $595 per server. LANtrail 
watches and logs all user activity on your 
Novell network. 

Designed as a supervisor-only tool, 
LANirail comes in two parts. One part, 
LANTRAIL.COM, runs memory resident 
on the workstation and logs all file activity, 


z 
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LAN«rail, Version 2.0 

LAN Services Inc. 

19 Rector St., tSth floor 

New York, NY 10006 

(22) 797-3800 

List Price: $595 per 

server, 

Requires; Novell's Ad- 
vanced NetWare!86 and NetWare/28&6, Ver- 
sion 2.0 and later. Supervisor. 256K RAM, 
IBM-compatible dedicated file server, work- 
station: DOS 2. t or later. 

In Short: This network audit utility for No- 
vell's NetWare systems features eight types 
of network activity reports. The RAM-resi- 
dent workstation module logs al! network ac- 
tivity, and report generation is sophisticated 
but slow. Not copy protected. 
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INTRODUCTORY SPECIAL — ONLY $991 





With PileBank™ sthe revolutionary new=no-soerch” program 
for PC’s, you'll find any document in seconds! No matter 
what it was named, or when it was stored. No codes. No indexes. 
No kidding. Finally, a far more sensible way to store and 
retrieve files than with those endless alphabetical directory 
* lists, or having to search for documents. 
The FileBank™ Electronic File Cabinets 
generate totally graphic file cabinets, drawers and folders ~ 
not just symbols or icons:Drawers that actually open on 
your screen you label by client, project, accounting periods, 
areas of operation — instant organization for everything you do. 
FileBank cabinets are memory-resident — they “pop-up” for 
instant access to any file - from your word processor, 
spreadsheet, database, or with just about any other program 
that runs on an IBM or compatible PC, XT, AT, or PS/2. 
And FileBank takes care of the complex commands and 
procedures of the PC’s operating system, drastically reducing 
the time and expense of computer training. And eliminating the 
hassles of using a PC. Increased productivity, with reduced 
stress, by helping people work smarter, not harder. 
After all, isn’t that what PC’s are for? 


FileBank”™ 
Electronic File Cabinets 
The “no-search” solution” 
Support Station” Software 
Post Office Box 8282 





Aspen, Colorado 61612 (503) 926-6040 
Suggested list price: $149 


For more information, or to place an order 
CALL TOLL FREE: 1 800 IN ASPEN 
Free Telephone Support. 1 800 462-7736 


Order by check or money order, Visa, MasterCard, COD, or purchase order ee) 
Please add $6 shipping and handling in US, 88 for Canada, $15 for all others STATION” 
Colorado residents add 3% tax Specify 5 or 3% diskette format 
Licensing availabis for hardware and software manufacturers. Dealer, VAR & consultant inquiries welcome 
Requires PC-DOS or MS DOG 3.0 or higher, 384K total symtem memory Not required anymore: DOS training! 
{2M FC HEAT PBA and TC-DO8 ary rvtemarts or regurs edemari of Inwrusina! Bustos Machines Tne MB DOS « estat 


sbemear of Mice Cory] Ye SA ms Ere and SUPPORT SEATION is « tradamart of Bupport tation SoRware 
orga pte: Ras air 
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‘Portable’ 


por'tacbl, a. [L. portabilis]: The ability to take your 
personal computing environment across town, across the 
country or across the world...in your briefcase. Or even 


send it by mail. 


To make it in business, you've always had 
to go the distance. 

But taking the office with you is something 
new. You can handle all this added respon- 
sibility, however, with complete confidence. 
If your data is safe within the world’s first 
portable, fast-access Winchester: the 
Personal Data Pac. Only from Tandon. 








Like you, _ this PC-compatible drive is a 
world- class traveller. With it, you 
can move mountains of data 


where, with complete 
reliability. Even when 
the going gets rough. 

The secret to the 

Personal Data 

Pac's por- 

tability is 
a unique 
head locking and shock absorption 
system, which suspends the drive in 
a metal casing, housed in a rugged 
ABS case. 

So it’s ready for just about anything. 
The red-eye to Rangoon. A trip through 
the mail. Even an unintended fall off your 
desk. It will keep on working. 

And wherever the Personal Data Pac 
goes, it gets along splendidly. With 
a single, low-cost 
receptacle, the 
Tandon Ad-PAC, 


any- 








you can up-grade your cur- 
rent PC system. 

Just plug it in and you 
are set to share an entire 
library of software. 

Better yet, you no 
longer need dedi- 
cated workstations 
for everyone in the 
office and you are no 
longer restricted by your com- 
puter’s hard disk. You'll have an 
unlimited capacity for hard work. 

And there's one more thing you can do with 
the Personal Data Pac that you can't do with 
other hard disks. Simply lock it 

away. Where only you can get at it. 

The Tandon Personal Data Pac. 

Perfectly secure. Completely 
reliable. And totally portable. 
However you look at it, it's a defi- 
nition for personal freedom. And 
peace of mind. 

To learn more about it, see your 
Tandon Dealer or call us today at 
1-800-556-1234, ext. 171. In California 
call 1-800-441-2345, ext. 171. 
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fandon 
= We’re redefining 
personal computing. 









8-BIT CARDS 


YOUR NETWORK'S 
THROUGHPUT? 


Here’s the solution! 


16-Bit ARC-CARD/AT™ For 
ATCOMPUTERS 


16-Bit ARC-CARD/MC™ For 
PS/2™ Micro Channel™ Computers 





One of the knottiest problems 
in network contiguratlon is 
finding the right boards to 
maximize throughput. Thomas- 
Conrad's 16-bit cards make the 
difference. 


> Highest performance avaiiabie for 
ARCNET" LANs 


> True 16-Bit data bus interface 
» Upto 50% faster than 6-bit boards 


> Works with EGA, EMS, 3278/79 
Emuiation Adapters. . .ail in the 
same workstation or {ile server 


100% Burn-in, 2 -Year Warranty 


THOMAS-CONRAD CORPORATION 
Connecting to the Future 


8403 Cross Park Drive, Suite 1C, 
Austin, Texas 78754 


800-332-8683 
(in Austin, Texas, call 836-1935) 


See us at PC EXPO, Booth 1747. 


ARCNET is a registered trademark of Datapoint 
Corp. PS/2 Micro Channel are trademarks of 
Internationa! Business Machines Corporation. 
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consuming only about 5K of RAM. 

The other part, LANTRAIL.EXE, 
generates reports; you can also use it to set 
up default values for reports and printers 
and to define tokens. LANTRAIL.EXE 
can operate unattended in batch mode, in 
which it will sequentially execute sets of | 
report-generation commands. 


PRODUCING REPORTS = LANirail’s 
true forte lies in the number and variety of 
reports it offers. The program’s Network 
Access Report displays user name, Ether- 
net address, log-in date/time and log-out 
date/time (with its separate data entry to let 
the supervisor know whether a user re- 
mained logged in ovemight). The File Ac- 
cess Report shows user name, Ethernet ad- 
dress, and date/time that files were opened 
or closed. LANrrail summarize’s any file 
operations that took place: open, read, 
write, check/modify date/time flags, or 
close. 

The program logs all changes to net- 
work security parameters in the Bindery 
Changes Report. Whenever someone adds 
or removes a user, or changes passwords 
or trustee rights, LANtrail records it here. 
Whenever a user accesses an application 
program, LANtrail makes an entry in the 
Programs Executed Report. While this re- 
port is easier to read than the File Access 
Report, it doesn’t contain nearly as much 
information. 

If you’re interested in knowing when 
users manipulate files and directories, 
LANtrail comes to the rescue with the Re- 
name, Create, Delete Report. A Directory 
Usage Report presents a glorified directory 
tree showing the percentage of disk space 
each directory uses. It also shows the size 
of directories in bytes and how many files 
they contain. 

The System Error Log alerts supervi- 
sors to network problems by listing all sys- 
tem error messages. All entries appear in 
the order in which they occurred. Finally, 
the Security Report gives supervisors a 
nicely formatted, printed copy of just 
about everything Novell’s SYSCON utili- 
ty Teveals. 


SORTING REPORTS LAN*trail gives 
you several ways to sort reports. You can 
specify, forexample, a range of dates with 
keywords like Today, Yesterday, 








| Last_week, This_week, Thisimonth and 


Last_month. Or you can sort reports by 
user, filename, date/time, and file server. 
You can define a set of report defaults 
in LANtrail and alter them whenever you 
like; they tell LANrrail the types of reports 
that you use most often. Once the defaults 
are set, LANrrail can generate customized 
reports automatically. For example, you 
could set up the report defaults, using 
LANtrail menus that look and feel exactly 
like NetWare utilities, to exclude a certain 
group of users. As you exclude users, 
LANrrail moves their names from the In- 
clude window to the Exclude Window. 
LANrrail is preconfigured to support six 
types of printers, including the HP Laser- 
Jet Plus and the Epson FX-80 and FX-100. 
If you want to use another type of printer, 





= LAMtrail’s true forte lies 
in the number and variety 
of reports it offers. But 
generating reports is so 
slow that you may prefer 
to do it overnight. 


you can define it by supplying the ASCII 
codes (in decimal) for a few printer func- 
tions, like compressed print and reset. 

LANrrail has one major failing: slow re- 
port generation. Generating reports is so 
slow, in fact, that you may prefer to do it 
overnight. LANtrail compresses its raw 
data before it generates reports, and it takes 
almost a half hour to compress | MB of raw 
data. 

The LANitrail program compresses data 
by using tokens. Certain character strings, 
such as server names, occur again and 
again in reports. When you define a server 
name as a token, LANtrail replaces every 
instance of it in the Taw data Tile with asin- 
gle character; the LANtrail program lets 
you define up to 30 tokens. LAN Services 
estimates that compression using tokens 
puts 35 to 60 percent more data into the 
same disk space. 
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Graduate to 
XyWrite II Plus 


You've learned so much since ‘you 
purchased your first word processor 
that it’s time ‘you graduated to #1, 




















«XYQUEST FF, 


Manning 
Billerica, MA 01821 


*Offer not valid for XyWrite Ill Plus 
purchased under educational discounts, 


XyWrite UI Plus. 


Graduate to XyWrite III Plus 
and we'll send you a diploma 
and a graduation present of 
$45. Purchase XyWrite 
Ill Plus between 
March I and 
May 31, 1988.* 
Then fill out che 
coupon below, 
send us your sales 
receipt and the 
master dis- 
kette from 
your current 
word pro- 
cessing pro- 
gram} and 
you're a 
graduate! 


Graduate to XyWrirte III Plus, 
rated #1 in Software Digest's 
January 1988 Ratings Report on 
Advanced Word Processing 
Programs. Hailed as the fastest, 
XyWrice III Plus makes an ordi- 
nary PC fly. 


my diploma and $45. 
Graduate to XyWrite Ill Plus 


Graduate to XyWrire III Plus for 
time-saving features like instant 
reformatting, automatic hyphen- 
ation and a spelling checker 
that checks while you type and 
automatically expands abbrevia- 
tions! Hidden Notes, File Com- 
pare and Redlining let you 
juggle different versions. And 
nine windows let you move and 
copy texe berween multiple files. 


Graduate to XyWrite Ill Plus for 
the power to do what you need 
and the flexibility to do it in 
your own style. Maximize your 
productivity with a remappable 
keyboard, extensive macro ca- 
pabilities, a built-in program- 
ming language and unlimited 
printer support. 


Graduate to XyWrite II] Plus — 
Today. For more information 
and the name of a dealer near 
you, call (617) 671-0888. 


DO YES 1 wane to graduate to XyWrite Ill Plus! 


Enclosed is the original sales receipt from the purchase of XyWrite Ill Plus 
and the program master from my current word processing program. Send me 


P.O. Box 3392, Dept. A, Wallingford, CT 06494 
Serial number of your new XyWrite III Plus? 
Word processor you are graduaring from? 


corporate site licenses or volume pricing Name 
agreements. 
Company 
+Word processing programs eligible for 
trade-in are any version of WordPerfect®, Sreet 
Microsofr® Word, MulriMate®, WordStar® City State Zip 


DisplayWrite®, Samna® Word, Office Writer® 
and Volkswriter® Il. All other programs are 
specifically excluded from this offer. 


Trademarks are the sole property of their respec: 
tive owners. 


Coupon (or facsimile) must be filled out completely and postmarked no later 
than June 30th, 1988. Allow 4-6 weeks processing time. 
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Get Your 
Facts Fas 


INCLLIDING PS2 
8) ——thon toxan—— 





THE PROGRAMMER’S PC SOURCEBOOK. 
The first place to turn for immediate, accurate in- 
formation about your computer and its operating 
system. At last! Here is important factual infor- 
mation — previously published in scores of other 
sources — organized into one convenient refer- 
ence. Designed to be your primary reference to 
information about IBM PCs and compatibles, 
PS/2s and MS-DOS, there are hundreds of charts 
and tables covering: # Keyboards, video adapters, 
and peripherals s DOS commands and _ utilities 
= DOS function calls and support tables # Chips, 
jumpers, switches, and registers # Other inter- 
rupts, mouse, and EMS supports DOS BIOS 
calls and support tables # Numeric conversions, 
character sets, and more. $24.95 


Microsoft Press 


Hardcore Computer Books 


Available wherever books and software are sold. 


Or call in your credit card order. 800-638-3030 (In MD 824-7300). Refer to ad PM58. 


Book Code 86-9626, 
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However, while the program records 
all LAN activity, it doesn’t monitor the 
growth of the raw data files. You, as the 
supervisor, must keep checking the size of 
the data files and intervene when they be- 
come too large. 

Overall, LANtrail works well and is 
easy to use, The eight types of reports are a 
plus but only if you can afford the time it 
takes to produce them. You be the judge— 
based on your individual network, the 
types of reports you need, and how long 
you’re willing to wait. 

—Tom Wisniewski 


LANWatch 

LANWatch, a Network analyzer from FTP 
Software, is a software-only, low-cost 
($1,200) entry into the LAN analyzer mar- 
ket. LAN analyzers capture and decode 
packets being transmitted in a network, 
and they vary widely in the type and num- 
ber of packets they can capture and in how 
much analysis they can perform. 

Designed for PCs with Ethemet or To- 
ken-Ring network adapters, LANWatch is 
particularly valuable in analyzing net- 
works using the TCP/IP network proto- 
cols. LANWatch’s true power, however, 
lies in what it does for software/protocol 
developers, for whom FTP Software sup- 
plies the source code listings for writing in- 
terpreters for new protocol implementa- 
tions. This feature is particularly important 


EDITOR'S 
CHOICI 


Requires: 
one disk drive, network adapter, DOS 2.00r 
tater. 
In Short: Primarily designed for an Ethernet 
network, this product tums a PC with an Eth- 
emet or Token-Ring network adapter into a 
relatively low-cost LAN analyzer, particular- 
ly strong for networks using TCP/IP proto- 
cols. Not copy protected, 
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to LAN software developers because it al- 
lows them both to debug and to measure 
the performance of their new products. 


TWO MODES § LANWatch offers two 
main operating modes. The first is the real- 
time capture mode; the second. the cxam- 
ine mode. In real-time mode the program 
continually captures packets from the ca- 
ble and stores them in the queue. Once the 
queue fills up, LANWarch discards the old- 
est packet to make room for the newest. In 
cxamine mode it stops capturing packets to 
give you a closer look at what's already in 
memory. 

You can display the information found 
in the Link, Network, and Transport lay- | 
ers’ protocols. Decoding these layers 
shows you who sent what to whom, how | 
the packets were sent, and whether they 
were received. 

LANWatch's main display lists the 
packets received. For each packet, the pro- 
gram displays time of arrival, length, 
source, destination, and type. It lets you 
toggle the display of each one of the levels 
individually. You can also toggle between 





showing the hex Ethemet address of the 
network adapter and showing the name of 
the manufacturer of the source and destina- 
tion adapters. Help is always only a ques- 
tion mark away. 

As part of its ability to recognize differ- 
ent protocols, LANWatch maintains statis- 
tics on the number of packets received us- 
ing each protocol. Most important for 
troubleshooting is its ability to detect, clas- 
sify, and count the many forms of corrupt- 
ed packets. 

Another useful feature is LANWatch's 
ability to maintain statistics on packet size 
(in 32-byte increments). LANWatch sup- 
plies both a list and a histogram (with a 
percentage of traffic scale) for packet 
sizes. This information helps in determin- 
ing buffer sizes for network servers and the 
need for special network adapters using 
on-board buffers and processors. 


FILTER CREATION Other important 
features include the ability to create filters 
and to save packets into a dump file for lat- 


er viewing. LANWatch is capable of main- 
taining four simultaneous filters. 

The first LANWatch filter is a back- 
ground filter. it limits the packets accepted 
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Shipping: Add $10.00 per drive (UPS Ground) 
Add $15.00 per drive (Federal Express Standard Air) 
CA Resident Please Add 6.5% Sales Tax. 


Pull Line uf 314" & Si" [Order Now! | 
Full Line of 342" & 5%" Disk Drives. 


OUTSIDE CA 


OPTIONAL 3%” / 5%” DISK DRIVE 
SWITCH ADAPTOR IS AVAILABLE FOR 1-800-433-6224 
THOSE PS/2 HAS TWO 3%" DISK INSIDE CA 


DRIVES INSTALLED, THE PRICE FOR 1-800-553-6224 
THIS ADAPTOR IS $40.00. ) j 
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SEND MONEY ORDER OR CHECK TO: 
260 S, LOS ROBLES, 107, 
_.No.C0D Orde: PASADENA, CA 91101. 
ase eae For Inquiry please call (818) 792-8953 


IBM PS '2 is the registered trademark of International Business Machines Corp 
Terms: 15% restocking fee on non-detective goods No return w/o RMA’ No refund on shipping 


as 
“YOU That's what PC 
Magazine had 


to say ebout 
PC-File+, 

and now this 

powerful 


HAVEA 
TREAT 
COMING’ «: 


program is even better: NEW! 
Graphs to help you meke your 
point. Includes: pie, bar, line, 
scatter, end smoothed everege. 
NEW 1 8087/80287 math 
coprocessor support for light- 
ning fest operation. NEW! 
Expended record and field 
lengths hold more data. 

With PC-File+ version 2.0 
you get these end 26 other 
additions to the database thet is 
already the favorite of over 
helf-a-million users. 

Why do people like PC-File+ 
so much? It's affordable (just 
$69.95). Technical support is 
excellent (just call). And its fee- 
tures (on-line help, 10 sort lev- 
als, labeling, and mail merge, 
just to neme a few) rival those 
of products that cost 5 times 
es much. 

So treat yourself end give PC- 
File+ a try today. Call 
1.800.JBUTTON for the neme 
of the dealer neerest you. (In 
WA: 206.454.0479.) 

PC-File+. Just $69.95 for a 
product that should cost 
hundreds. 


“Affordable, high perform- 
ance software is possible. Ail 
it takes is true commitment to 
customers.”—Jim Button 


Sutton Ware, inc., 
PO Box 5786, 


Bellevue, WA 
98006, 
206.454.0479 
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IN FULL TEXT RETRIEVAL 


Search 5000 test files in 5 seconds. 


Find any information created by ail the popular 
word processors or ASCII files in seconds. High- 
lights finds. 

© Comprehensive Searches 
Create a search request with any combination 
of AND, OR. NOT, and WITHIN (WITHIN refers to 
Proximity) Search information on a 20MB Hard 
Disk im seconds. Works with public data boses 
like Dow Jones and CompuServe os weil as 
other programs such as LOTUS 1-2-3 or dBase th 

© Auto | 

© Search within a Search 


“A Word Crunchers Dream” 
—PC Magazine June ‘87 


ZyLAB 
(312) 632-1100 


3105-1 N Frontage Rd ® Avtington Hts. 60004 
(000) $446599 FOR ORDERS AND INFORMANON 
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from the network. The second, a viewing 
filter, limits the packets displayed on the 
screen. The third, the /oad filter, deter- 
mines what packets the program loads 
from a previously saved dump file. The 
fourth, the save filter, limits the packets 
sent to a dump file. 

You can filter on protocol type, ad- 
dresses, and content; LANWatch supplies 
an extensive list of recognized protocol 
types. In the address filter, you can specify 
either hardware or protocol addresses. 
Content filtering lets you specify both byte 
and word matches as well as wildcards. 

Perhaps most important, you can speci- 
fy your viewing filter as a NOT and then 
direct all the output to a dump file. If that 
dump file is on a RAMdisk, you are free 
from the 254-packet limitation of the 
queue. The RAMdisk frees you from the 
relatively long access times of a hard disk, 
and the viewing NOT filter frees you from 
screen refresh. 





EASY TO INSTALL AND USE _Install- 
ing LANWatch is easy: it simply requires 
you to respond to e few questions. You 
should establish a subdirectory for the 
files, and a new line in the CONFIG.SYS 
file will call the LANWarch driver for your 
interface card. 

At startup, you can adjust the size of the 
buffer that LANWatch uses to store a pack- 
et. The default size is big enough to gather 
all the lower-level addressing and parity- 
check information. 

LANWatch is deceptively easy to use 
for such a powerful product. Its ease of in- 
stallation and simple, intuitive commands 
give you a great deal of power quickly. 
While its extensive flexibility can be in- 
timidating at first to the uninitiated, it's a 
product that can grow with you, particular- 
ly if you have a network with bridges, 
gateways, and/or the TCP/IP protocol 
suite. —Walter Adams 









LT Auditor 
If you supervise a Novell network, you can 
get help from LT Auditor, produced by 
Blue Lance ($495 per server). An audit 
trail utility, it monitors and meters who 
uses your network and how it is used. 
Depending on how you configure it, LT 
Auditor can detect all types of file access 
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* ACCOUNTING SOFTWARE 


You’LL NEVER OUTGROW. 


Business managers now are projecting 
their accounting software needs well 
into the future. That's smart. The soft- 
ware you choose must meet the de- 
mands of your evolving business and 
provide management information to 
help fuel growth. 

] In the words of PC Magazine, 
Macola Accounting Software “is 
at the top of its class... flex- 
ible, powerful system that is 

well suited to many different businesses’ 


13 Integrated Modules 
Accounting General Ledger—aAccounts 
Receivabie—Accounts Payabie—Pay- 
roll—aAssets/Depreciation 
Distribution Inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 


*Call for availability. (BM, PS/2, OS/2 are registered 
trademarks of IBM. Micro Focus is a registered 
trademark of Micro Focus Corp. PC Magazine is 
2 publication of Ziff Davis Communications Co. 
Macola is a registered trademark of Macola, Inc. 





Manufacturing Bill of Material 
Processor—Material Requirements 
Planning—Master Scheduling —Shop 
Floor Control* —Job Costing* 


Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing and data base 
programs. 


Proven Network Compatibility. 
Macola Software reflects 15 years of 
maturity in mini and micro LAN envi- 
ronments. No other software can say 
the same So when your business is 
ready to add more workstations, your 
software is ready as well. With no 
limitations. 


Speed and Data Integrity. Macola 
Software is written in Micro Focus 
COBOL for maximum speed and data 
integrity (source code available.) IBM 
has licensed Micro Focus COBOL as its 
SAA standard for the new PS/2 and 0S/2. 
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Comprehensive Support. PC 
Magazine also determined “Macola's 
technical support, documentation and 
customization assistance meet the 
high standards set by the software.’ 
Running Is Believing. Your choice 
of Macola Software is a one-time solu- 
tion for the life of your business. For 
detailed information, “live” demonstra- 
tion modules and an authorized reseller 
in your area, call today: 


1-800-468-0834 (USA) 
1-800-468-0833 (Ohio) 


PM /a/c/o/./s fl 


S"“O."*F TW A R E 
PO. Box 485 

Marion, OH 43302 

(614) 382-5999 


Powerful accounting for 
successful companies. 





Tandy Computers: 
Because there is 
no better value.” 


The New Tandy” 5000 MC 





Our most eal 80386 Based 
computer ... made in America. 


The new Tandy 5000 MC Professional System is strictly 
business, from the look of its 256,000-color VGA graphics 
to the tactile feel of its keyboard. Inside is pure perform- 
ance, from the Intel® 80386 processor operating at 20 
MHz to the fast memory with cache that provides RAM- 
fast access to your data. 

The 5000 MC comes with a built-in 1.44MB 34/2” 
floppy drive. There’s room inside for a second 31/2" drive 
(or hard drive) and two 51/4” floppy, hard or tape drives. 
Choose from ST-506 or ESDI—and SCSI is coming. 


Add a 20-MHz 80387 math coprocessor. Expand the 
standard Z2MB memory to 16MB using two dedicated ex- 
pansion slots, and you can still add up to five IBM® Micro 
Channel compatible expansion adapters. 


The 5000 MC is a natural as the hub of a multiuser sys- 
tem or as a file server in a 3Com® office workgroup. 


A Tandy 5000 MC with a high-performance 84MB hard 
disk drive is only $6999. Check out the new alternative in 
personal computing. 


Radio Shack 


COMPUTER CENTERS 


A DIVISION OF TANDY CORPORATION 


RE ee Oe Cael aun Va and bere Grosaa’Tes wl Gos. Sony Com Peg fen tw Score i 
ni cinces SuGiVncAbem Env ICECARD 
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on the network file server or on a worksta- 
tion’s local drives. Its auditing is even bet- 
ter defined than the impressive statistics 
now available in SFT NetWare 2.1. 

LT Auditor is really two programs. 
One, called RAM203.COM, is RAM resi- 
dent (consuming about 20K) on every 
workstation you wish to audit. It detects 
and logs all file /O's that match a profile 
(called a filter) set by the network supervi- 
sor for each user. The filter tells RAM- 
203.COM the sort of file activity to look 
for and report. As the network supervisor, 
you set up each user’s filter any way you 
like. LT Auditor is flexible: you can speci- 
fy the file operations, the subdirectories, 
and even the specific files to audit. 

The other program, the Supervisor In- 
terface, resides on the file server and is 
available only to those with supervisor 
privileges. It gives the supervisor the pow- 
er to define filters, create reports, and rede- 
fine defaults established at installation. If 
you’ve worked with Novell’s Supervisor 
Utilities (like SYSCON), you'll feel right 
at home with the Supervisor Interface, it 
looks and feels like Novell. 


ERROR INTEGRATION LT Auditor is 
so highly integrated with Novell that it 
writes messages to Novell’s message file 
NET$LOG.MSG. It reports errors, wam- 
ings, and messages to this file. Errors are 
faults caused by LT Auditor. Warnings are 
faults detected by LT Auditor that it didn’t 
cause. Messages contain information, 
such as when LT Auditor started its auto- 


LT Auditor, 
Version 2.03 
Blue Lance 
P.O. Box 430546 
Houston, TX 77243 
: 13) 680-1187 
T Auditor He ih $495 per 


server. 
Requires: Any version of Novell's 
NetWare, DOS 2.x or later. 

In Short: Designed for Novell’s NetWare 
networks, this flexible utility tracks any sort 
of file access on both network and local 
GIRCLE 660 ON READER SERVICE CARD 
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archive process. Network supervisors can 
thus detect problems that users ignore or 
are unaware of. 

Installing LT Auditor includes defining 
alist of users to audit and specifying filters 
for each of them. A menu system guides 
you through adding or deleting names 
from the audited users list and creating, de- 
leting, and editing a user’s filters. 

If you attempt to add a new user who 
has the same first eight characters in his 
name LT Auditor displays an error mes- 
sage and prompts you to reenter the user 


» From a security stand- 
point, LT Auditor helps 
the network supervisor 
keep an eye on sensitive 
files or subdirectories. 


name. Once you define a filter for one 
user, you can copy the filter definition to 
another user with LT Auditor's filter copy 
option. 

LT Auditor can monitor all activity on 
the file server and a user’s local drives, or 
just a part of it. Filenames can include 
wildcards. 

You can also set up the file operations 
for auditing. LT Auditor monitors eight file 
operations: closing a file, deleting a sub- 
directory, erasing a file, making a subdir- 
ectory, opening a file, renaming a file, cre- 
ating a file and writing a file. You can tell it 
to log any combination of these events. 

From a security standpoint, LT Auditor 
helps the network supervisor keep an eye 
on sensitive files or subdirectories. Under 
normal circumstances, LT Auditor records 
who looks at and works with these files, 
but it’s not foolproof. If the RAM203 
-COM program isn’t resident on a work- 
station, all activity on that workstation 
goes unnoticed. 


TWO REPORTS § LT Auditor features 
two reports: a File Access Report and a 
LAN Access Report. The File Access Re- 
port, the more detailed of the two, shows 
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And GOfer is just the one to 
track it down. On a standard 
PCIAT, GOfer digs through files ‘ 
at a speed of over 1 Megal . 
minute. Most GOfer users find the in- 
formation they need in less than 30 
seconds. 

A phrase, a fact, a note, a date. If you 
need it, GOfer finds it. 

Even among countless PC files, GOfer 
software searches out the information 
you need with just one or two words, even 
if the correct spelling slips your mind. 

“The most exciting and essential add- 
on since Sidekick. A must for anyone 
who writes anything/’ says Tim 
Bajarin, columnist and commentator 

Unlike other text-retrieval software, you 
won’t spend hours indexing or converting 
files before you can start searching, Four 
simple keystrokes and GOfer searches 
floppy and hard disks to uncover the 
text you need. 

Once GOfer finds a section of 
text, you can print it, create a 


—-. s0fer" 








ae ‘re currently working in. 

needa certain document 

written to Bill Snith that mentions 

“insurance” and “third quarter profits?” 

just summon GOfer with one keystroke 

and give him the word. Within seconds, 

that document will be at your fingertips, 

© Not copy protected 

© Performs complex searches using 
ANDIOR/NOT and NEARBY 

® Optional file compression feature 
allows you to fit more information on a 
hard disk. GOfer will sezrch both com- 
pressed and non-compressed files. 

® Works with other RAM resident 

rograms 

® Finds text in almost any PC file 

including Lotus, WordPerfect, 
WordStar, DisplayWrite, 

Microsoft Word, MultiMate, 
Ventura, PageMaker and dBase 








GOfer is available at quality software retailers. 


———— 800-828-6293 —— 


(716) 377-0130 in New York State 
No 


Microlytics, Inc. 


Mier robe end uereces 
Microlytics, Inc., 300 Main Street, Suite 
East Rochester, NY 14445 


OVisa OMasterCard © American Express 0) Discover 


tisk 30 day money back guarantee 


IBM PC Compatible 05% disk 113%" disk 
GOfer is also available for the Macintosh 


STE HH | 
| 
| 
| 
| 
| 
| 


Card Number Exp. Date 
| O Check OCOD (add $2.20) 
NAME 
| COMPANY 
ADDRESS 
| crry STATE_____ Zip 
PHONE 
| $79.95 each. Please add shippin; and sales tax, if applicable. 
Shipping $3.75 (in Canada $4.75). Shipping outside U.S. and Canada $12. 
| Ser le poet tean cate Ager se On ea ie ee ee iy om Miscou GOfer, Text Finder 
Microlytics are trademarks of Microlytics, Inc. Other brand and product names are trademarks or 
trademarks of their respective holders. © 1988, Microlytics, Inc. All rights reserved. 
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EASYFLOW 


A on-screen flowchart processor that knows about flowcharts - not just 
Ar “screen draw’’ program that makes you do most of the work. 

EasyFow is a powerful full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

& Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

» Fast: Written in assembly language lor speed. 

&> Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFiow automatically breaks the chart up & prints it in page size pieces. 

& Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

» User friendly: Don't take our word for it. PC Magazine® says ‘‘EasyFLow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts’. 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Pius and many others. 

& ft plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

> (t works: We are contractually prevented from mentioning the name of the ‘big 
eight’’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating alt available flowcharting packages before 
choosing EasyFrow 

» Rush delivery: Order by noon today (eastern time) and we'll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

&» Documented: 100 page manual plus over 150 screens of context sensitive help. 

FasyFoow works on IBM PC's IBM PS? and Requires 32a K memory. 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatibie 

adapter card. 

Order direct for onty $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 

by M.0., cheque, VISA, Mastercard or Company PO. 

* March 10, 1987 wsus. page 278 


** Rush orders are shipped by Purolator Couner and normally arrive the next business day to most locahons 
Remote destnatons take longer 
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The chart fragment above was produced on an HP LaserJet-Pius and is actual size and 
unretouched. Publication quality charts like thes can be produced using only minutes of preparation 


time and seconds of print time CIRCLE 201 ON READER SERVICE CARD 
HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 
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the user name of the person accessing the 
network and the address of the workstation 
being used, followed by the date, time, file 
operation, filename, and path forevery file 
access that meets the filter criteria. The 
program can generate File Access Reports 
sorted by user, date, or audited filename, 
and it sorts and indexes reports as new re- 
cords are added, speeding up report gener- 
ation. You can generate reports on ar- 
chived files as well as current files. 

The LAN Access Report shows the 
workstation information, user name, time 
and date of log-in, and time and date of 
log-out. Unexpected conditions appear in 
this report, as well, Features similar to 
those of the File Access Reports are avail- 
able in LAN Access Reports, although you 
can't sort by filename. 

LT Auditor \ets you include all users or 
just some of them. You can delete the ones 
you don’t want from a list, and LT Auditor 
retains the data for those users, in case you 
want it later. 


‘UKE DITOR‘’S 
a oa ee 



























e LANWatch 
e LT Auditor 








In the area of network auditing soft- 
ware, LT Auditor is the best buy. In 
addition to being simple to install, 
easy to use, and well documented, 
LT Auditor has filters that give it 
flexibility in tracing network ac- 
tions. It can produce the two most 
important types of reports, the Net- 
work Access Report and the User 
Access Report, and it also includes 
several useful utilities for the super- 
visor. The report generation is fast. 
If you need to look inside the 
Packets or tokens moving through 
your LAN, LANWatch ($1,200) 
has the potential to equal the 
TCPIIP packet-analysis capabilities 
of $20,000 LAN analyzers. LAN 
gurus can program this product to 
provide impressive analysis capa- 
bilities on Token- ae networks as 
well. 
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OUTSTANDING PERFORMANCE! 


FCC ‘B’ APPROVED 





INFO 286 6/12 MHz 





* Upto 1S megabyte system extension memory: 
EMS 











FEATURES: « Dinegabyte 
* 80286 microprocessor with 80287 socket < ay caeruat Rt ae % eae ier optoceseor 7h S08 she 
¢ Chips & Technalogy VLSI chipset * Space saving case w/keylock protection, reset button, * ae ae earitack et 
* Keyboard selectable 6/10 MHz or 6/12 MHz clock speed LED's for Turbo, Hard Drive, Power on/olf Sees enn or bigger jebility 
“ Expandable to IMB on board, 640K base memory e “4 ‘ 

end 384K extension (512/51 2K optional) j Totnes sntineed ae der carne oar Eight expansion slots that allow easy system 
* Legal Award/Phoentx BIOS imac i 2 expansion by using optional plug-in cards 
* No sockets for Chips & Technology ICs, direct chipset * Support bar 720K. 1.2MB, |. 44MB disk drives * 200W power supper (1 10-220V) 

soldering for higher ralistity * Upgrade storage capacity by 20, 30, 40, 80 MB hard  Nimaleane w(heviock protection 
* Adjusted I/O bus speed for add-on cards compatibility dives swith WA2. NCL BLE teen a ; AT style keyboard, 84 Key Keyboard 
° 8 input/output slots (6 16-bits, 2 8-bits) * System packing box System packing box 
INFO 286 12MHz COLOR SYSTEM INFe 12M EGA SYSTEM s UPGRADE OF iS 
COLOR I: $1159 EGA I: $1349 * ADD S12K $149 
° | 2MB TEAC Drive ° 1 2MB TEAC Dw sA00 Week 55 
be) ive « 
* Duel HD/FD Controller * Dual HO/FD Controller : ia oc BH 
* 200W Power Supply * 200W Power Supply 

* Spacing Saving Case * Space Saving Case * 720K Toshiba Drive $119 

Clock/Calender with Battery Back up 2 Clock/Calender with Battery Back up * 2 Serial/1 Parallel $ 35 

* 101-Key Enhanced Keyboard (Keytronics) * 101-Key Enhanced Keyboard (Keytronics) (2nd Serial Optional +$25) 

° Color Graphic w/printer Card * Enhanced Graphic Adaptor 
* SamSung RGB Monitor © Packard Ball EGA Monitor With Stand * Everex 1200 BAUD $85 
COLOR Il: EGA Ii: INTERNAL MODEM 
W/ ST-225 20MB Hard Drive....... 61395 W/ST-225 20MB Hard Drive....... 1585 : sans CARD fon 85 

* 101-Key enhanced Keyboard 

COLOR III: $ 60 EGA Ill: $1795 * Digitll Disgloy 30 
W/ ST-251 40MB Mard Drive ...... 1605 W/ ST-251 40MB Hard Drive... 
INFO 286-12 Starter Package 


MONO-I: Vumediate Complete 12MHz 
« One 1.2MB Teac Drive Del, 286 System 


* Dual FD/HD Controller 
* 200W Power Supply 


* Space Saving Case $ 0 0 
acumen ne, Zon L 

- nl ni 
* Hercules Compatible Mono. iain = speci A 


Graphic W/Printer Card (@) F F ER WITH MO NITOR 


© 12" Monitor Packard Bell Hi-Res. 
(10 MHz Version sion Available) 





MONO II: W/ ST-225 20MB Hard Drive .. $1209 
| MONO IIL: W/ ST-251 40MB Hard Drive..§ 1419 F = e) 





MEGA 4000 4.77-8MHz TURBO XT SYSTEMS: | MS DOS 3.3 WITH GW BASIC FOR ONLY $79 WITH PURCHASE OF ANY SYSTEM! 


[fie Compacny fen Came Sas! 
‘sans $365 | MAY computers ser 


TERMS: + We are the manufacturer - 






accept erCard without su D-Cashier’s RETAIL HOURS 
dati ratit tabceiahy api orilinde FOxueeesiadinen Gana” MON.FRL9:00AM- 6:00PM 8210 Katella Ave. #D 
3 Aid3c0hmeingchoe ni UFSstrprachace (SE SAT.& SUN. 10:00AM - 4:00PM stanton, CA 90680 
4 Prices ere subject to change without notice Ke need (714) 897-1562 FAX: (714) 897-9173 


IBM PC/KT, AT era the registered trademark of Intemational Business Machine Corp." CIRCLE 102 ON READERSERVICECARD ! LX: 3720117 MAY 





You just 
won another 
big job. 


Whose 
software do 


you trust 
to control it? 


Since 1983, Primavera Project Planner has set 
the standard for project management software. That's 
why you can trust Primavera with the most important 
project in the world... yours. 

Contact us for details on our newest features. in- 
cluding Import/Export from Lotus |-2-3" and dBASE* 
on-screen graphics with customizing capability, and 
pure logic networks. 


Software you can count on 
to keep you in control. 


PRIMAVERA SYSTEMS, INC. 


Project Management Software 


Two Bala Plaza + Bala Cynwyd PA 19004 


ALV}6S ROS - Then: 640 oo T RL - FANS OL TU 





You'll like the “View” in Primavision 3.0 
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UTILITIES = LT Auditor's utilities allow 
you to specify whether to run environment 
diagnostics automatically, purge system 
data files, or reset system parameters. En- 
vironment diagnostics check whether LT 
Auditor has the files, subdirectories, file 
attributes, and access rights it needs to 
function. The program is ‘‘self-heal- 
ing’*—it automatically detects incorrect 
settings and attempts to correct them. The 
Purge Active Files command deletes File 
Access History and LAN Access History 
files. LT Auditor prompts you to do this 
when either file reaches a maximum size 
specified by the supervisor, or when the 
automatic archiving fails owing to lack of 
disk space. It can also do the same thing 
automatically. 

LT Auditor is a pro at detecting and re- 
porting problems, and it enhances signifi- 
cantly the ability of the network supervisor 
to maintain the network. 

—Tom Wisniewski 













Network Assistant 
Network Assistant, from Pacific Software, 
is a likable, $195 memory-resident utility 
for Novell's NetWare networks that brings 
printing and messaging resources to the 
end user in a manageable form. Loaded at 
any time or from your AUTOEXEC.BAT 
file, the program springs to life when you 
hit Shift-PrtSc or any user-definable key 
combination. If Network Assistant is the 


it FACT FaleL -E 


Network Assistant 
Pacific Software 
2033 N. Main St. 
Walnut Creek, CA 
94596 

(415) 977-4040 

List Price: $195; Net- 
work Assistant Plus, 



















t= 
i Requires: 40K RAM; one disk drive; No- 
vell's NetWare, Version 2.0 or later, DOS 
2.0 of later, 
In Short: This convenient utility offers net- 
work printer sharing and messaging; it’s casi- 
ly implemented in any Novell NetWare 
LAN. Not copy protected. 
CIRCLE 668 ON READER SERVICE CARD. 
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yi” — Silverado. 
The Database You Already Know How To Use. 


Announcing Silverado," a remarkable new database for Lofus “Siverado § a wonderful database addin. Its reporting features 


1-2-3 or SuperCalc® 4 users. You'l feel right at home with eke Ni keeg secs MU eroke ti a pedenelieee ine] 
Silverado because it works within your spreadsheet and has the this to databases is a great idea. . .” 

same familiar commands and interface. As an extension to your —InfoWorld, December 7, 1987 
spreadsheet, Siverado makes your everyday fasks much easier —_For q free demonstration disk, a brochure, or the name of your 
and faster. As a powerful database, Silverado fakes you far nearest dealer write us, or call 800-533-2070 (Ad 32124} 
beyond the capabilities of the spreadsheet: 


_ ihe ; Computer Associates, 1240 McKay Drive, San Jose, CA 95131 
e Use a full-function database with powerful relational 
commands. 
CA ea ake oleec:--Re.fieie fe Biel gel 4 
@ View data in lists, forms, crosstabs, and reports. 
© Sort an as many fields as you like. 
© Easily search and filter your data. / 72) - 
¢ Import data from dBase Ill, text, and 1-2-3 or SuperCaicd files ff f/f ey esi 
(SuperCalc4 version coming soon). f wiawrtasen 505 S019 
And instant overviews with revolutionary new Database Outlining.” 


onion wr fats 
Seed te moe 


attr tates 349 $20. 112 


wer Pet St 98.487 
fee FE 0747 


RET (WO) Ws tor tae 87 
Far omnes Yoon Papel Seach ttm Prot Danse Seas 179 
Cueto, Gane 





¢ 1988 Computer Associates international, Inc. 





OM PUTER is * World's ieading independent software company. 


* Broad range of integrated business and data processing 


AROS VERS elise Memeo dic mie piee Mele Mieco meus tiCiiy 


Software superior by design « Worldwide service and support network of more than 70 offices. 
Accounting » Spreadsheets » RDBMS » Graphics « Project Monagement « Resource & Operations Management 
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last TSR (terminate-and-stay-resident) 
program loaded, you can free up its 40K 
from memory if necessary. 

From the program's initial menu, you 
can choose a printer from a list of available 
network or local printers, manage the print 
queue, and select font styles supported by 
the selected printer. You also can send in- 
stant messages to other users on the net- 
work. 

Choosing the spool flags option from 
this menu lets you select various attributes 
that affect the print job. For example, you 
can change the number of copies, change 
the forms type, or print so-called **banner 
pages.** 

The banner page option lets you specify 
any ASCII text file as a banner page be- 
tween printing jobs. This page identifies 
the person creating the job and often sup- 
plies administrative routing information. 
You can make several banner text files and 
use any one of them by placing the name of 


the file in the banner page field; all print | 
jobs are then prefaced by the specified text 
file. 


PRINTER FROM EVERY PORT Onc 
handy feature of Network Assistant is the 
ability to change the local DOS printer port 
(LPT, LPT2, LPTS. and so forth) used as 
the network printer. If you have a particu- 


| lar word processor or spreadsheet that was | 


set up to use LPT2, for example, you can 
tell Network Assistant via the menus to 
start spooling LPTI to the selected net- 
work printer, so as to avoid having to rein- 
stall the word processing software. 

Installing the program is simple and 
straightforward. You must first call Pacific 
Software to get your ‘‘key number,”’ 
which is required to install the program 
and use its printer functions. 

You must copy the files on the distribu- 
tion disk to a public directory on the serv- 
er. The network administrator uses the 





NASETUP command to set up a configu- 
ration comprising the list of servers on the 
network, printers on each server, printer 
reset and font change strings, and the de- 
faults for the spool flags. The administra- 
tor chooses which printers to make avail- 
able to users by adding them to his printer 
list. User defaults are set up for each work- 
station based on its physical node address, 
and you can assign different options to 
handle each user’s individual require- 
ments, 

After the configuration process is com- 
plete, a file containing all the information 
is written to the disk. It’s best to change to 
the directory where the configuration file 
resides before loading the utility. When 
the user loads Network Assistant, the pro- 
gram looks at the physical address number 
and uses the values set up for that user. 

With Network Assistant, the mystery of 
network printer sharing is suddenly less 
foreboding. —Edward Halbert ize 





One of theirs? | _ 


For three years, our individual LAN utllIties 
have been consistently rated at the top, when 
compared to competing products. Our entire 
collection of ten often costs less than their sin- 
gle program. You can save hundreds of dollars. 

Among the NETinc UTILITIES are a menu 
system which recognizes Novell variables, 
printer control utilities, electronic messaging, 
an activity tracker, a program to notify of new 
mail, a facility for printing e-mail, and programs 
to identify on-line users and equipment. 

Now we have added even more features In 
version 2.10 of NETinc UTILITIES. Please 
call or write for more Information. 


| 
NET... ss 
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Version 2.10) 
(713) 974-1810 ‘% 
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P.O. Box 
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WPA 


computers for the price of one 


a h+speed office machine a poweruser's big screen portabie speciai features 
e 12MHz e EGA Monitor capability e 512K @ Hi-resolution (640/400) LCD acraen 9%" x6" 
RAM e@ 720K FDD e 20 of 32MB, 39ma hard disk © Office quality keyboard e Hi-storage hard disk 
@ Top quality keyboard @ Open expansion slots 


@ Keyboard “click” touch e 0/1 weit stetee Turbo 
push button e Reset push button e 20 Ibs e 16" x 
9%" x 8%". © Toll-free techling $1995 


Keep moving up with DATAWORLD and stay ahead 


\ 
| he 


WESTERN 
BIGHT AL 


DATA- VERTICAL 


CASE 


n Digna wee 11HO : 
Interleeve @ 512K RAM @ 1.2MB FDO O wait siste © IGMHz (20MHz opt) 


® 101 Key “click” touch K/B @ Reset push @ 1MB RAM (2MB opt) e 12MB FDD 
@ Turbo push button @ Reset push button button @ Exp siots MGA CGA PAR. SER, 


10Mnz @ UK RAM © PROENIA BOS 
@ 360K FOD @ 64 Key “click” touch K/B 









© 101 Key*click” touch K/B © Resat push AVAILABLE on 286/366 Models 
@ PAR. SER gsme ports e 6 Exp slots HO/FOO = controlier on motherboard buttone 7 Exp slots e Mono card 4 
# Mono cerd & Mono monitor $695 ——_# Mono monitor $1195 monitor $2175 

Prices subject to change. Desler/overseas inquiries welcome 

No charge for credit card, check, in-Calif. 1-800-722-7734 


COD. 30 day moneyback guarentee y 
(Shipping charges non-refundable). Out-Calif. 1-800-722-7702 — 


3733 San Gabriel! River Parkway, Pico Rivera, CA 90660-1495 


CORPORATE AMERICA 
MAKES SMART DECISIONS. 


THAT'S WHY 





SO MANY NETWORK 
WITH 3Com 3+. 


Its no accident that more than two-thirds 
of the 3Com 3+ networks in operation 
today are helping to improve the produc- 
tivity of America’ largest corporations. 

Corporations who realize that systems 
installed in the eighties can affect profit- 
ability into the nineties. 

And that connectivity means more than 
the simple linking together of individuals 
into workgroups. 

At 3Com we share and understand 
these concerns. 

That’ why our vision of total networking 
includes the internetworking of work- 
groups, whether they run on Ethernet, 
AppleTalk or token ring. 


The linking of micro to mini to main- 
frame, irrespective of architecture. 

And the total transparency of software, 
both operating system and application. 

At 3Com we've 
addressed these 
concerns...and 
developed solu- 
tions that work 
both today and 
in the future. 

By using 
3Com 3+ oper- 
ating software on 
their networks, 
users can integrate 





Manufacturing and distribution 
companies keep their networks 
moving with 3Com 3+. 





©1987 3Com Corporation. AComund 3+ are registered trademarks of Com Corporate and J$ystem. 3Stabon are trademarks of XCom Corporation, PC and Perwonal System 2 are 
trademarks of International Business Machines Corporation 





PCs, Personal System/2s, and cost-effective upgrades 
Macintoshes and other work- to improved networking 
stations (including our own ; platforms. 
high-performance 3Station) in > So as Corporate America 
single or multiple workgroups. makes its anticipated move 
These groups can run, to OS/2 system software, 
and share, an almost limitless , __. 3Com customers will be at a 
choice of network certified ee eee een distinct advantage, because of 
and supported application 3Com 3+. our joint development with 
software available and developed through = Microsoft Corporation of their OS/2 
our partnerships with leading software networking software. 


companies. 

Just as we've developed partnerships 
with other major companies, like Digital 
Communications 
Associates, 
Hayes Micro- 
computer 
Products, Inc. 
and Bridge 
Communi- 
cations, Inc. 
(now a division 
of 3Com) to pro- 
vide micro to mini 
and micro to main- 
frame connectivity. 

And because of our commitment to 
the protection of your investment in 3Com 
systems, we offer only the most efficient 





3Com 3+, the gold standard 
in networking for financial 
institutions. 


3Com customers will then enjoy the 
increased power of OS/2, enhanced 
through powerful, new 80386-based servers 
and workstations, that will be easily and 
inexpensively integrated into their existing 
3Com systems. 

So for networking solutions today that 
you can live with in the future, look 
to 3Com. 

A company whose vision is compatible 
with yours. 

Just as your networks should be with 
each other. 

For your nearest 3Com dealer, call 
1-800-NET-3Com. 


3Com 
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Macintosh and AppleTalk are registered trademarks of Apple Computer, Inc. OS/2 is a trademark of Microsoft Corporation. 


Manutacturing Company, inc. 


CURTIS 


The Experts in Accessories 


a 
. 


ee 





Simply Adjustable 


Universal System Stand 


The new SS-3 System Stand from Curtis adjusts from 4 to 7 Inches to accommodate almost any system 
unit including the IBM-PC, XT, AT, Compaq Deskpro, hard disk drives, and the Bernoulli Box. Constructed of 
high-impact ABS, it is colored and textured to match or complement all microcomputer systems. Clean 
up your workspace — put ‘aaah tem unlit on the fioor Get organized and more productive with the 
SS-3 System ‘om Curtls — the experts In accessories. Retall...$29.95 


Curtls products are available nationally from leading Dealers, Distributors, and Retall Chains. 
in Canada: Personal Computer Assoc. inc., PO, Box 235, Ajax, ONT, L4S 3C3, (416) 427-6612 
For the Curtis dealer nearest you call (603) 924-3823 


Adjust from Lifetime 
4to 7/2 inches. Warranty. 
High-impact ABS. Rugged design 
Matches or complements Proven stability ir desktop 


all microcomputer systems 
in color and texture. 


oF floor use. 





wr 
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Comp uter Accessories 30 Fitzgerald Drive, Jaffrey, NHO03452 






Lifetime 
Warranty 














HELP FILE 


BASICA 3.x Identifiers 


This Help File lists standara identifiers for Advanced BASIC 3.x. Some of these 
commands will not work in Cassette or Disk BASIC, in the BASIC Compiler, or 
in previous versions of Advanced BASIC. 


(BM-compatible computers require their own versions of BASIC, 6.g , GW- 
BASIC. Most of the identifiers listed here will also correspond to these other 
BASIC versions, but some may not. 





SYNTAX: BASICA [ftenamej [<inpuf] [>] 
[>outpul/F : files] [/S:bsize] [/C:combutter| 
[M:[max workspecel{, max blocksize}] [/D] 


fllename = BASIC program tile to load and run 

input « file or device for redirected input 

Output = te or device for redirected output 

files = number of files that can be open at once Default 3 Maximum is 
number specified in FILES line of CONFIG.SYS minus 4. 

bsize = butter size for random files. Default 126 bytes. Maximum 32,767 bytes 
combuffer = receive buffer size for communications. Detault 128 bytes 
Maximum 32,767 bytes. 

max workspace sets space allocated for BASIC data and stack segments 
Defauht 64K. 

DASC Gh ASOT ee mee eee 
BASIC can address (65536) 

I Gok ca Data ae aor ads teicis vesiaort: 


BASIC identifiers are variables, functions, statements. and commands 


an acton, but in general you use statements within programs and commands 
in direct mode. 


BASIC Commands 


RESET—Ctose all disk files and clear buffers 
SYTAX: RESET 


RMDIR — Remove a directory 
SYNTAX: RMDIR path 


RUN — Run a program 

SYNTAX: RUN {line}—or—RUN filename[,R] 
line = line to begin execution 
filename = file to load and run 


RA causes BASIC to leave open any open data files | 


SAVE — Save file on disk 

SYNTAX: SAVE filenamel,A}—or—SAVE filename|,P] 
A= save in ASCII format 
P = save In protected binary format 


SYSTEM — Leave BASIC and retum to DOS 
SYNTAX: SYSTEM 


TROFF — Tum execution tracing OFF 
SYNTAX: TROFF 


TRON — Tum execution tracing ON 
SYNTAX: TRON 


BASIC Variables 


CSRLIN — The line the cursor is on. 


DATE$ — System date as a 10-character string in the form 
mm-dd-yyyy. NOTE: Set system date using DATES function. 


ERDEV — Error code for e critical device error (i.e., “Abort, 
Retry, Ignore?” error). 
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ERDEV$ — Name of device for a critical device error. 


ERL — Line number of program error. NOTE: In order for 
the line number in an IF statement involving ERL to be 
affected by RENUNM, it must be on the right side of the 
operator, e.g., “IF ERL = 510°. 


ERR — Error code of program error. 


INKEY$ — Character read from the keyboard. NOTE: 
INKEY$ contains a string of length 0, 1, or 2. Length 0 
means no character was waiting. Length 1 is a standard 
keyboard character. Length 2 is a special extended 
keycode (e.g., function or arrow key). 


TIME$ — System time as an 8-character string of the form 
hh:mm:ss. NOTE: Set system time using TIME$ function. 


BASIC Functions 


Arguments for BASIC functions: 

bytenum; A numeric constant, variable, or expression in 
the range 0..255. 

dummy: Dummy numenc argument. 

filenum: The number with which the file in question was 
OPENed. 

number: A numeric constant, variable, or expression. 
offset: An offset from 0 to 65535 in the current segment. 
Set the current segment with DEF SEG. 

String: A stnng constant, vanable, or expression. 


ABS — Absolute value 
SYNTAX: ABS(numben 


ASC — Convert first character of string to ASCII code 
SYNTAX: ASC(sining) 


ATN — Arctangent 
SYNTAX: ATN(numben 


CDBL — Convert to double precision 
SYNTAX: CDOBL(numben 


CHR$ — Convert ASCII code to character 
SYNTAX: CHR$(bytenum) 


CINT — Convert to integer by rounding up 
SYNTAX: CINT(numben 


COS — Cosine 
SYNTAX: COS(numben 


CSNG — Convert to single precision 
SYNTAX: CSNG(numben 


CVD — Convert string to double precision 
SYNTAX: CVD(8 - byte string) 


CVI — Convert string to integer 
SYNTAX: CVI(2-byte sining) 


CVS — Convert string to single precision 
SYNTAX: CVS(4-byte string) 


—Nell J. Rubenking 


This is the second in a series of Help Files about BASIC. 
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Curtis Clip, Only $6 


improve Data Eniry, Reduce Eye Fatigue 


The new Curtis Clip positions copy perfectly so your eyes no Safe non-magnetic, reinforced construction. Fits all mon- 
longer have fo refocus frorn desktop fo monitor. Hoids ee itors, Ready to use, includes VELCRO ® Brand fasteners. 
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For the Curtis dealer nearest you call (603) 532-4123 
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fo monitor SSeS s = in seconds! 


Made in U.S.A. 30 Fitzgerald Drive, Jaffrey, NH 03452 
® VELCRO is a registered trademark of VELCRO USA, Inc, 
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= PC LAB NOTES: BASIC GRAPHICS @ ETHAN WINER AND BRIAN GIEDT 


ADVANCED 
GRAPHICS IN BASIC 


You can upgrade your graphics programming skills and learn the techniques for producing 
animation and tiling using these Turbo Basic and QuickBASIC routines. 


ost programmers have at least 
some familiarity with the wide 
assortment of graphics com- 


mands that are available in BASIC. In- 
deed, one of the reasons BASIC has be- 


come so popular is the ease with which | 


interesting and effective graphics may be 
produced. This article will focus on two ar- 
eas of graphics programming that are often 
overlooked: animation and tiling. 

Before taking up animation and some 
of the other advanced techniques, howev- 
ef, it’s a good idea to take a quick look at a 
few of the important graphics primitives. 
Most of the examples presented later will 
be based on these fundamental building 
blocks. 

Remember that before any graphics 
commands may be issued, you must tell 
BASIC which screen mode you intend to 
use. A CGA display can access only 
graphics screens | and2, while a VGA can 
take advantage of many more. For the ex- 
amples here, we'll assume screen mode |, 
since any graphics display (except Hercu- 
les) can operate in that mode. 


LINE The most basic graphics com- 
mand is the LINE statement, which draws 
a straight line between two points. LINE is 
also used to draw boxes and rectangles and 
(optionally) to fill them in a given color, 
Unlike BASIC’s text mode, in which coor- 
dinates always range from | to 25 and from 
1 to 80, graphics statements are specified 
directly in terms of pixels. 

A pixel is simply a single dot on the 
screen. The number of dots you have at 
your disposal depends, however, on your 


current screen mode. For example, in the 
CGA low-resolution mode, there are 320 
dots across the screen and 200 from top to 
bottom. The parameters you give to LINE 
must fall within the screen mode’s accept- 
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Ready-made MASM functions convert | 
ASCII time/date strings into their 
binary equivalents. 
SPREADSHEET CLINIC 

Convert numeric grades to letters and 
trap macro errors in /-2-3. 
USER-TO-USER 

Printing selected lines at the DOS 
prompt saves time and paper. 
POWER USER 

Emulating WordStar commands more 
efficiently, microspacing with WP. 
LANGUAGES 

Minimizing BASIC’s cumulative 
calculation errors. 

PC TUTOR 

Coping with the wear and tear of the 
power on/off cycle. 
CONNECTIVITY CLINIC 
Increasing throughput on a peer-to- 
peer LAN without losing flexibility. 








able range of available pixels. 

LINE requires at least two parameters, 
though it also accepts a number of useful 
options. Usually, you specify the starting 
and ending row and column positions. The 
starting location may be omitted, howev- 
er, in which case LINE begins drawing 
from the last location plotted. Therefore, 
to draw a single line from the upper left 
comer to the lower right in screen mode |, 
you would invoke LINE thus: 


LINE (9,8)-(319,199) 


Notice that LINE assumes the first 
screen location to be at 0 rather than 1. 
This is why the pixels at the far right edge 
of the screen are numbered 319 and not 
320. The first argument within the paren- 
theses is always the ‘‘x’’ value (horizontal 
position), and the second is the *‘y’’ pa- 


| rameter (vertical position). 


To resume drawing from the last loca- 
tion upward to the top of the screen, simply 
omit the starting position: 


LINE -(319,8) 


The most recent location plotted is es- 
tablished in any of a number of ways. Most 
of the other graphics statements (such as 
CIRCLE) establish the last plot position, 
for example. Clearing the screen always 
sets the location to (0,0). 

LINE recognizes a number of useful 
options, and we'll touch on each of them 
briefly. In addition to determining the lo- 
cation of a line, you can also specify a col- 
or to be used. Valid colors depend on the 
current screen mode, and a complete list is 
given in your BASIC owner’s manual. To 
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draw a magenta line from (0,0) to (10,10) 
in SCREEN 1, you add the color parame- 
ter after the x and y coordinates: 


LINE (0,0)-(10,18), 2 


A second useful option is STEP, which 
tells LINE that the numbers you specify 
are relative rather than absolute. For exam- 
ple, the command 


LINE -STEP(10,10) 


moves ten pixels from the current location, 
as opposed to drawing a line to the absolute 
location at (10,10). 

Two particularly useful LINE options 
are Box and Box Fill. If ,B is added at the 
end of a LINE statement, a rectangular box 
will be drawn rather than a line. Using ,BF 
first draws the box, then fills it in the speci- 
fied or default color. The command 


LINE (18,10)-(100,100), 2, BF 


draws and fills a magenta box with the up- 
per left comer at location (10,10) and the 


) lower right at (100,100). 





The final LINE option is a style param- 
eter, which is used to ercate dotted lines. 
The style parameter is an integer number 
or variable that is used as a bit mask to indi- 
cate which portions of the line are to be 
drawn. For example, to draw a line with 
every other dot tumed on, the style value 
would be binary 


10191010101010198 


Of course, most versions of BASIC won't 
accept binary numbers directly (Turbo Ba- 
sie is a notable exception), so you'll need 
to convert the bit pattern to either decimal 
or hex. We recommend using the hex 
equivalent, because it is easier to make the 
conversion. Further, hex permits numbers 
beyond the usual integer limit of 32,767 
without introducing additional calcula- 
tions. The binary value shown above be- 
comes &HAAAA in hex. 


CIRCLE The CIRCLE command is an- 
other important graphics primitive. While 
LINE is used to draw straight lines and 
boxes, CIRCLE creates circles and ares. 
As with LINE, you must specify a starting 
X and ¥ position, though in this case the ref- 
erence is to the center of the eircle. Like- 
wise, you can instruct CIRCLE to use a 
particular color. Again, valid colors de- 
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PRODUCTIVITY 


PIE.WAR by Mrian Giedt 
DEFINT A-" 
NCREEN 9 


weé 
REDIN GraphData!("), Wadianad(N) 


‘number of date items (pie slicea) 
‘6 pieces in thie pie 


‘angle of pie 


‘radiue of circle in pixele 





‘radius of pie piece removed from pie 


‘center for W poaition 
‘center for Y poaition 
Pid = 3.14159266 
Turné = cos(Angle * Pié / 160) 
Height = Pleaiee \ 5 


ror we 1] TON 
READ GraphData! (X) 
WEXT 
DATA 92, 76, 45, 30, 19, 11 


‘read the pie chart data 


sSuml = 6 

FoR I= 1 TOW ‘proportionelize pie to the 
Num} = Num! + GraphDete! (TI) * eum of ite parts 

NEXT 


Fou r= 1 TON 
Wadieaneé(r) = Graphbate!({I) / wumt 
WENT 


‘eeee MAIN LOOP cece 


FoRC = 1 TON 
Anglel@ = Angle2¢ 
Angle2@ = Angle2@ + Wadianaé(c) * 2 © Pie 
AvgAngleé = (Angle1@ + Angle2¢) / 2 


‘retain leat engle 
‘calculete radiene 





IP C = W THEN 
oldcx = ca 
Ce = Ca + COS(AVgANglet) * (Hemoved - Pieaise) 
oldcy = cy 
cy = Cy = NIN(AvgAngleé) © (Removed - Piesiee) * Turnt 

wip IF 


‘thie ie the final alice, pull it away from the reat 


CIRCLE (Cx, Cy), Piesise, , -Angleié ~ .001%, -Angle2$, Turné 
PAngleié = Anglois + .0016 
Peogle2@ = Angle2é 


IP PAnglel# < Pié THEN 
IP Pangle2@ > Pid THEN 
PAngle1é@ = Pié 
ELSH 
Pangle2@ = -3 
END IP 
END IP 
IP Pangle2@ > 0% THEN ‘working with the front pie piecea 
*firat draw the circle 
(cx, Cy + Height), Piesize, , PAnglel#, Pangle2¢, Turné 
COS{ABMN{ PAngle1#)) 
COS {ABS ( Pangle2¢)) 
SIN(ABS(PAnglelé)) 
NIN(AB@(Pangle2#)) 


‘now draw the connecting lines 
P1Nd © Piesize © Turnt)- _ 
Pleé@ * Piesize « Turnd + Weight) 
P2e¢ * Piesice * Turnt)- _ 
P2N@ * Piesice * Turn + Height) 


(ex + PICe 
(Ca + PIce 
(ca + 
° 


{cx 


Piealee, cy 
Pleaise, cy 
Pieaiae, Cy 
Piesise, cy 


pace 
P2ce 


IPC = N THER 
IP PAnglelé » Pid © 3 / 2 THEN 
CALL DoLine(CDBL(Ca + P1Cé © Pieeize), _ 
CpeL(cy = P1N@ * Piesise * Turné + Height), _ 
CDML(Cx), CDOL(Cy + Meight)) 
CALL DoLine(CDHL(Ca), CDNL (Cy), CDDL{Ca), CDML{Cy + Height)) 


PAINT (Ca + PICO © Piesize = 1, _ 
cy - Pind * Piesise * Turnd + Meight \ 2), ¢, 15 
END IP 
Exp IP 





PIE.BAS: A complete pre graph program using 3-D and perspective technques. 
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‘thie ie the piece to pull sway from the pie } 


fcontinues) 


PRODUCTIVITY 


Pavgangle# = (pAnglelé + Pangle2#) / 2 
PAINT (Cx + COS(PAVgAngle$) * Pie 
cy - SIN(PAVgAngle#) © Pies: 


END IP 


PAINT (Ce + COS(AvgAngle#) © .9 * Piece pens 
Cy - BIR(AvgAngleé) © .@ * Piesize * Turn#], ¢, 15 





IP COS(AvgAngleé@) > 0 TREN 

Lx = Ce + COS(AvgAngleé) * Pieeize + 8 
ELSE 

Le = Ce + COS(AvgAnglel) ©¢ Piesise 
END IP 


Ly © Cy - SIN{AvgAngleé) * (Piesise) * Turné 


IP AvgAngle# > Pié THER 
Ly = Ly + Removed \ 3 
ELSE 
Ly = Ly - Piesise \ 7 
END IP 


WEXT 
END 


*$INCLUDE! ‘DoLine.eas' 


‘CAR.BAS by Brien Giedt 


DEFIWT A-Z 
SCREEN 1, 6 


Pri = 61 © ATM(11) 
DIR A( 200), B( 2008) 
DIR RoadZLine(3), R{500), a! 


CIRCLE (4, 4), 2, 3 
CIRCLE (4, 4), 1, 3 
GET (1, 1)-(6, 6), B 
PUT (1, t), 8, XOR 


‘draw wheel 

‘draw epokes ineide wheel 

‘capture wheel end put into B errey 
‘ereees it from tha screen 


LIWE (21, 30)-(28, 38), 3: LIRE (34, 30)-(38, 38), 3 

Line -(30, 25), 31 LINZ -(33, 25), 3: LIWE -(33, 23), 3 
4, 23), 32 LINZ -(20, 25), 3: LERE -(11, 27), 3 

LINE ~(10, 30), 3: LINZ -(15, 30), 3 

CIRCLE (16, 31), 4, 3, 0, PIi ‘wheel hubs 

CIRCLE (31, 31), 4, 3, 0, PL! 


PAIWT (25, 25), 2, 3 
LIWE (25, 25)-(20, 20), 1, BP 


‘paint the cer body red 
‘paint the window cysn 


(15, 26), B, xXOR 
(28, 28), B, XOR 
10, 22)-(38, 33), A 


*plece wheels on the cer 
‘capture firet image of the cer 


¢15, 28), B, XOR 
(26, 20), B, XOR 
¢15, 29), B, XOR 
{2@, 2@), B, XOR 
(10, 23)-(36, 34), B 


*remove wheele 


ed before 
*cepture second image of the car et one 





* pixel helow where it was capture before 
‘ this provides the bouncing effect, while 


* the wheele elweye etey on the ground 


PUT (10, 23), B, XOR ‘ereve eatre image from the ecreen 
LINE (12, 60)-¢8, 1:20) 
GET (0, @0)-(12, 116), R 


LIWE (6, 94)-¢310, 94) 
LINE (9, 130 316, 130) 
*PAIWT (316, 108), 1, 3 
RoadLine(l) = 3@ 
RoadLine(2) = 130 
RosdLine(3) = 23¢ 
FOR t= 1 TO 3 
PUT (RoedLine({I), 94), R, XOR 
WEXT 


‘draw roed 





‘optionel to paint road white 


‘plece linee ecroee the roed 


LIME {@, @0)-{12, 80), 2 
LIME (12, @8j)-(12, 94), 2 


‘draw brick well et the end of the roed 


«“purné + Height \ 21, ¢, 15 


‘capture e line at the engle of the road 


(PIE.BAS ends) 





‘drew cer outline 


‘plece the wheele one line below the position 
’ 


(connenes) 





pend on the current screen mode. 

As with LINE, the x and ¥ center may 
be either relative or absolute. That is, 
(100,100) places the circic’s center at pixel 
location (100,100), while STEP (10,10) 
puts the center ten pixels below and to the 
right of the last point specified. Notice that 
for circles, the last point is at the circle’s 
center, not on its circumference. 

In addition to indicating the center of 
the circle or arc to be drawn, you must also 
provide a radius. Portions of a circle are 
drawn by giving an optional starting and 
ending location. Although most program- 
mers would probahly prefcr to specify the 
start and end points in degrees, they must 
instead be given in radians. Thus, to draw 
the upper left portion of a circle in magenta 
at (100,100) with a radius of 50, you 
would use 


CIRCLE (100,100), 5@, 2, PI / 2, PI 


(This assumes that pi has already been de- 
fined as 3.1415926.) 

A particularly useful option with the 
CIRCLE statement allows it to draw not 
only an are, but also the lines needed to 
create a pie-wedge shape. By adding a 
leading minus sign (—) to either the stop or 
end argument (or both), a line (or lines) 
will be drawn from the edge of the arc to its 
center. (See the listing PIE.BAS.) Al- 
though a minus sign usually indicates a 
negative value, in this case it is simply 
used as a flag to the CIRCLE statement. 

The final CIRCLE option is aspect ra- 
tio, which allows you to create an cllipse or 
irregular arc. If the aspect ratio is less than 
1, then the circle or arc is drawn wider than 
it is high. Likewise, if a number greater 
than | is given, it will be tall and narrow. 
The examples below will serve to illustrate 
this. 

CIRCLE (58,58), 25, 2, , 5 -5 
CIRCLE (188,188), 25, 2, , , 2 


Again, both the allowable .v and y valucs 
and the radius depend on the number of 
pixels in each direction for the current 
screen mode. 


PAINT The CIRCLE statement does not 
have the fill option that LINE provides, so 
the only way to color the inside of a circle 
is to use PAINT. In its most basic form, 








CAR.BAS: A demonstration of the animation techniques described in this article. PAINT colors an area with a specified col- 
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or. Rather than provide outline dimensions | 
for the area, however, you instead tell 
PAINT to begin at a particular location and 
continue coloring the screen in all direc- 
tions until it encounters a border (which 
may be a color) or the edge of the screen. 

The example below first draws a ma- | 
genta circle, pauses until a key is pressed. 
and then paints the inside light cyan. 


CIRCLE (108,108), 58, 2 
WHILE INKEY$ = "": WEND 
PAINT (108,100), 1, 2 


The arguments in the PAINT statement 
above tell BASIC to use color | for paint- 
ing but to stop when a border color of 2 is 
encountered. Being able to specify a bor- 
der color is the all-important key, as it al- 
lows painting to be contained within any 
given area. 

But PAINT can do much more than 
simply fill an area with a single color, as 
we are about to see. One of PAINT’s most 
powerful features is its ability to do filing. 





TILES § Tiling is a technique in which a 
repeating pattern rather than a solid color is 
drawn. Tiles in graphics look rather like 
those used to create a regular pattern on 
walls and floors. In BASIC, the tile defini- 
tion for PAINT is contained within a text 
string. Before you can visualize how to 
specify the string for a tiling operation, 
however, it is important to begin by under- 
standing how video memory is organized 
in the several popular graphics screen 
modes. Each pixel on the display screen 
has a corresponding memory location that 
holds that portion of the screen's contents. 

For the 640 by 200, two-color mode 
(SCREEN 2). the display is organized as 
80 bytes across by 200 lines down. This 
makes a total of 16,000 addresses. Since 
there are only two colors (black and white) 
in this mode, only | bit is needed for each 
pixel on the screen, and cach byte (8 bits) 
can handle eight pixels. Thus, 80 bytes are 
needed to hold the black or white informa- 
tion (values of 0 or |, respectively) for 640 
pixels. 

With the 320 by 200, four-color graph- 
ics mode (SCREEN 1), each pixel may be 
one of four colors, rather than only two. | 
The & bits in each byte can represent only | 
four pixels on the screen, since 2 bits are 





needed to accommodate cach of the four 
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LINE (12, 94)~(@, 130), 2 
PAINT (@, 113), 2, 2 
LINE (12, @0)-(0, 116), @ 


T= 200 
sreo 
rei 


WHILE T 

PUT (T, 108), A, XOR 
CALL Roedlines(I) 
CALL Pause 
CALL Roadlinas(I) 

PUT (T, 100), A, XOR 


‘whila car is still on tha road 
‘placa firat imaga of the car 
‘move one of the roadlines 
‘pauae briafly 
‘mova anothar roadlina 
‘ramova firet imaga of the car 


‘notica nothing ie dona whila the imaga ia off acraan 


PUT (T, 100), B, XOR 
CALL Roedlines(I) 
CALL Pausa 
CALL Roadlinaeg(1} 

PUT (T, 100}, 8, XOR 


‘pausa again 


TeT- st 
st =ssi¢ .i ‘accalarata 
WERD 

PUT (T + St, 100), 8, XOR 


FOR T = 106 TO 58 STEP -1 
SOUND T, «2 
SOUND 32767, .1 

NEXT 

END 


‘crash noiaa 


SUB Pauaa STATIC 
HoldTime!t = TIMER 
WHILE TIMER < HoldTime: + .@1 
WEND 

EWD sus 


UB Roadlinas (I) STATIC 
SPARED RoadLina(), Ri), 61 
PUT (RoadLina(I), 94), R, XOR 
RoadLina(I} = RoadLina(I) + 8) 


‘plece second cer image (car is reised above ground) 
‘move one more of the roadlines 


‘mova anothar roadlina 
‘remove sacond image of car 


‘minimal calculations done while image ia off tha acraen 


‘put imaga back on acreen to show craah into well 


IF RoadLina(I} > 305 THEN RoadLine(I) = 5 


PUT (RoadLina(I}, 94), R. SOR 
I= (1 Mop 3) +1 
SOUND 100 + (61 * 6), «2 

END sus 


DEF SEG = &HB868 
SCREEN 1 
X = TIMER 
WHILE X + 
WEND 
FOR X = 8 TO 15999 
POKE X, 255 
NEXT 


«5 > TIMER 


‘increments I from 1 to 3 inclusively 


{CAR BAS ends) 





‘CGA display memory segment 


‘allow screen time to settle 


‘turn on all pixels in succession 





Figure 1: FILL.BAS provides a visnal example vf graphics memory organization pna CGA 


adapter. 


possible colors. Thus, the same amount of 
display memory (16,000 addresses) can 
hold only half as many pixels. 

Inthe text modes, successive characters 
on the screen are contained in successive 
bytes in display memory. In the CGA 
modes, however. a technique known as in- 
terlacing is used to arrange the screen 
memory. When interlacing is used, while 
screen locations 0 through 79 are con- 
tained in addresses 0 through 79, locations 


80 through 159 are held instead in the ad- 
dress range from 8192 to 8271. 

Running the program FILL.BAS, 
shown in Figure 1. will provide a visual 
example of how consecutive bytes in 
inemory are related to the dots on the CGA 
screen. The FOR/NEXT loop fills contig- 
uous memory locations, but the screen im- 
age is drawn in two groups—all the even 
rows first. then the odd. Notice that the 
display adapter really holds 16,384 bytes 
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WHY ARE PEOPLE 
CHANGING FROM $500 PROJECT 
MANAGEMENT PACKAGES 

TO $99 INSTAPLAN? 


The Project Planning and Presentation System 
rie eld CRUCANC VA mUlliLe 





















44I’ve used Superproject Plus & An Air Tight 30 Day Guarantee. Try out 
Harvard tt. instaPlan ts clearly InstaPlan for 30 days. See how much more 
superior. effective it makes you. If you're not 


Tim Malagon, President, Project 
information Services Corporation 


completely satisfied, we'll cheerfully refund 
your money. 





















InstaPian Basic System 
+ 600 Activity capacity (640K RAM} 
* 11 level outline of activives (WBS} 





44My work at Chase Manhattan is 
more 01 ed and my planning 
more effective. InstaPian helps 


* Duraton or man hour estimates 
* Unlimited schedule connections 
+ I level resource outline 


present my ideas.99 + Individual calendars per person 
Douglas Price, Vice President + Resource levelling BE encoting 
Chase Manhattan * Focus selects activities for screen or print 
| *7 View, color control, many reports/charts 
i + Presentation Gantt Diagram shows schedule 
InstaPlan helps you organize your connections in page or wall sized format 


project in natural “top down’ outline * Data transfer to 1-2-3"/dBase il” 


form. First you establish objectives 
and costs. Then define activities. 


+ Context sensitive onscreen heip 
+ Users manual with tutonal 
Tracker Option 







Assign time, people and present + Allows you to freeze baseline plan 
results in a professional graphic form. + Input actual schedule and resources used 

+ Vanance mode of Gantt, Spreadsheet, Loadin: 
4éBrown and Caldwell has been views sow Gael Cran from asticd nal 
using InstaPian for several months. * Vanance and performance charts and reports 
We have decided to adoptit nation- 
wide for our 160 project Fully 70% of the InstaPlan users we pcg tes SCIEN) ES 











800-852-7526. 


Recommended Configuration: IBM PC/XT/AT or compat 
ible 640K RAM (512K mirurmum), Hard Disk of Dual Floppy 





We believe it can improve our ability 


surveyed have tried the competition. 
to win contracts and to successfully 


So if you're dissatisfied with the pro- 





















manage them in today ‘Scon npeuti ve gram you" re using now, we invite you Printers Supported: 18M Proprinter & Graphics Printer. 
markew# to find out why so many people are Epson FX/MX/RX/LQ° Okidata Plugn Play 92/3 Microline 
Richard Aberiey President, Brown & switching. And if you're new to project ABO ae ee ee acne eres 
Caldwell Consulting Engineers. planning software, it makes sense to start oo 


with the best. 
InstaPlan makes your work easier. At $99, InstaPian proves 








miepen—kepndes | 


Liew 
Expense graphs. Schedule tables. Cus- that hi wer doesi “i —— 
tomized Gantt charts showing schedule have veh ny ahigh- mn E s 
connections in page or wall size. With power pricetag.” “InstaP an 
InstaPlan presentation graphics, people 

can quickly see responsibilities and A soll instaPlan Corporaton, 655 Redwood Highway Suite 3114 Mill Valley CA 94941 16151 389-1414 


deadlines. my Send me InstaPtan $99 5M" Disk 
pea CD Send instaPian with tracking option $169 O34" Disk 
























441 like the ability to track the age $600 shipping and handing $10 Canada. $20 International. 
actuals of when tasks are apes Hh erika 5 

completed.#§ ’ Deheck enclowed OVisa “TU Mesescand CQ American Express, 
Larry Fortune, Director Product Design ee 

and Development, Fife Corporation. mate 


InstaPlan’s Tracker option lets you 
compare status and progress against 
your plan. With it, youl spot timing, 
workload and budget problems before 
they occur. 


Harvard Total Project Manager isa trademark of Software Publishing Corp. 
Superproject Phat i a trademark of Computer Associates 


“If this is a race, we 
are aut in front.’ 


Steve Hui, President 
Everex Systems, Inc. 


3.52 MIPS 
4.59 MIPS 
4.91 MIPS 


IBM PS/2 Model 80 (20 MHz) 
Compaq DeskPro 386/20 
Everex Step 386/20 


Power Meter MIPS Version 1.2. The Datobose Group. 














“Wecreateda 
monster.” 


Apparently, we 
have surprised a 
few people. It’s not 
every day that 
someone builds 
the world’s fastest 
386/20, 

Our marketing 
people call the con- 
cept AMMA-for 
Advanced Mem- 
ory Management 
Architecture. 


I don’t care what 
you callit. This is 
the computer that 
has left everybody 
behind, including 
ompaq. 
For the moment,we 
are overjoyed. 
But this isa game 
ofleapfrog and 
we donot intend 
torest. 


The Step 386.20 
from Everex 
isamonster of 
amachine. 


For price and 
performance facts, 
call Everex 


Computer Systems 
Division at 1-800- 
356-4283, Everex, 
48431 Milmont 
Drive, Fremont, 
CA 94538. 











LEADING EDG 


and we can prove it! 


HEADSTART ™ IS THE BEST 
COMPUTER BY FAR, NO 
QUESTION ABOUT IT. LET'S 
START WITH PERFORMANCE 


Headstart is faster, period. 
Faster processor speed because 
it's packed with an ultra fast 
8 Intel 8088-2 processor 
that's faster than Leadi 
Edge's. Faster disk speed as its 
two 360K disk drives provide 
faster file access time in every 
single cate comparison 
to Leadi BE ige. Conclusion: 
Leading Edge is no match 
to Headstart when it comes 
to speed and performance. 


HEADSTART™ 
GIVES YOU MORE 
There is nothing else 
need to buy because Headstart 
is an IBM°®compatible that 


comes complete. With more 
option slots than Leading Edge, 





























































SOFTWARE 
While Leading Edge only 
comes with a word processor 
Headstart comes packaged with 
popular programs for spread 


leadstart comes with built-in sheets, word processing, filing 
serial and parallel ports plus endlinelides Fok PapeU pt 
additional ports for a mouse, grams. Bundled with Headstart's 
alight pen and games exclusive Operating Environ- 
that you won't find with ment it makes using a computer 
Leading Edge. simple for both the novice and 
Os 





—“King Kong” Bundy 
Heavyweight Wrestler 


“It will bring out the genius in you 











HEADSTART 
BEATS 





E, 
7 





advanced user. It's obvious 


Leading Edge doesn't stack up 


to Headstart here either. 










THE CRITICS AGREE 


Leading PC. magazine and 
newspaper critics analyzed the 
eal and performance of 

eadstart and after torture test- 
ing, Headstart received rave 
reviews rating Headstart ‘as one 
of the best P-C’s ever!’ More evi- 
dence of Headstart’s superiority. 


iF YOU WANT MORE PROOF 
Just write, and we will send 
you documentation by an inde- 
pendent laboratory that will 
e to you, Headstart beats 
ading Edge...categorically. 





So take the challenge and 
compare for yourself. Call 
the Headstart dealer nearest 
you: 1-800-882-1888. 


*Price for Monochrome System = **Cumpussan with 


Calor System $1295. Leading Edge Model “D" 


CIRCLE 731 ON READER SERVICE CARD 


EADSTART. venvex- 


1” 


Vendex Technologies, Inc., 40 Cutter Mill Road, Great Neck, NY 11021 





Vendex Turbo 888-XT Headstart Computer System is a trademark of Vendex Technologies, Inc, IBM, XT 1s a trademark of International Business Machine Corp. 
Leading Edge 1s a trademark of Leading Edge Hardware Products ©1988 Vendex technologies, Inc All nghts reserved. 
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for each screen. Thus, the second memory 
block actually starts at address 8192 rather 
than at 8000. (The 384 extra bytes are not 
used.) 

The third screen mode to examine is 
640 by 350. It is used with an EGA in 
SCREEN 9. To accommodate this resolu- 
tion, 28,000 bytes are needed to represent 
all of the pixels, but even this much memo- 
ry can describe only a two-color screen. 
Since 16 colors require four times this 
amount of memory (4 bits can designate 
any value from 010 15), the EGA’s design- 















nan EGA display adapter. four sepa- 
rate memory planes are used to hold 
the red, blue. green, and intensity infor- 
mation for a graphics screen image. In 
screen mode 9 each plane contains 
28,000 bytes, for a total of 112,000 ad- 
dresses. 

But the PC simply does not have that 
many addresses available for display pur- 
poses. Therefore, each plane must be as- 
signed to the same physical addresses, 
which means that only onc of them may 
be active at a time. A program indicates 
which plane is to be addressed by send- 
ing values to the EGA’s hardware ports. 

Normally, you won't need to manipu- 
late video memory on a byte-by-byte ba- 
sis. After all, that’s what high-level lan- 
guages are for. However, it is necessary, 









BANK-SWITCHING THE EGA 





| to use for the BSAVE and BLOAD com- 


eS — 


an npn cnt 


PRODUCTIVITY 


* 


ers had to come up with some way to 
squeeze that many bits into the PC’s limit- 
ed address space. 

The technique used with an EGA is 
known as bank switching. The same mem- 
ory addresses are used for each of four sep- 
arate banks, or planes. One memory bank 
contains the on and off information for the 
blue component of each screen location, 
and two more hold the bits for red and 


green. The fourth plane contains the inten- } 


sity information for displaying the colors. 
(For further explanation, see the sidebar 





if you intend to save and load images on 
disk or to use PEEK and POKE, to ac- 
cess display memory directly. 

Fortunately, the BASIC INP and 
OUT commands provide a simple way to 
access hardware ports. A sequence of 
two OUT statements is needed to switch 
planes. The first OUT simply gets the 
EGA’s attention, and the second pro- 
vides the actual command. 

The two short programs in the listing 
EGABSAVE.BAS (Figure A) will save 
and load a high-resolution EGA screen 
from BASIC, using four separate files to 
hold each memory plane. Notice that the 
statement DEF SEG = &HA000 is need- 
ed to indicate which scgment BASIC is 


mands.—Ethan Winer 


BSave an EGA graphics screen 


SEG = &HAOGO 

&H3CE,4 : OUT 
&H3CE,4 +: OUT 
&H3CE,4 +: OUT 
&H3CE,4 : OUT 
&H3CE,4 : OUT 


&H3CF,9 
&H3CF,1 
&H3CF,2 
&H3CF,3 
&H3CF,9 


BSAVE 
BSAVE 
BSAVE 
BSAVE 


"Blue", 9, 28000 
"Green", @, 28000 
"Red", 0, 28900 
"Bright", @, 28800 


BLoad an EGA graphics screen 


SEG = &HAOGO 
&H3C4,2 
&H3C4,2 
&H3C4,2 
&H3C4,2 
&H3C4,2 


&H3C5,1 
&H3C5,2 
&H3C5,4 
&H3C5,8 


OUT 


&H3C5,15 





Figure A: EGABSAVE BAS uses the OUT command to activate each EGA memory plane. 


BLOAD 
BLOAD 
BLOAD 
BLOAD 


"Blue" 
"Green" 
"Red" 
“Bright” 





‘*Bank-Switching the EGA."’) 

As mentioned earlier, the patterns that 
will be used for tiling are contained within 
a BASIC string. And since strings are 
comprised of bytes, there’s a natural paral- 
lel between the bits in each character in a 
String and the bits (pixels) on the graphics 





s Bank switching is used 
with an EGA to squeeze 
enough memory for 16 
colors into the PC’s 
limited address space. 


screen. The only real complications arise 
from the many possible graphics modes 
and the corresponding variation in resolu- 
tion. 

In SCREEN 2 (640 by 200, two-color), 
the PAINT command expects a tile string 
that is 8 bits wide and up to 64 bytes long. 
Each bit controls one pixel. The tile string 
should not be padded with spaces, of 
course, since spaces would be interpreted 
as being part of the tile pattern. (A space 
has a bit pattern of 00100000.) 

With SCREEN | (320 by 200, four- 
color), on the other hand, each screen byte 
can handle only four pixels. Thus, each 
character in the string will hold the pattern 
for four consecutive pixels rather than 
eight. In this case, the first 2 bits in the byte 
control the color of the first pixel, the next 
2 set the second pixel, and so forth. 

The diagram ‘Defining Tile Strings” 
shows the transition (in SCREEN 2) from 
the desired tile pattern, through conversion 
to binary numbers, and finally to the ap- 
propriate CHRS() bytes in the actual tile 
string. 

In the 640 by 350, 16-color EGA 
SCREEN 9, the pattern is once again 8 bits 
wide. Here, a tile string may be up to 350 
bytes in length, though it will be organized 
somewhat differently. In this case, the first 
byte corresponds to the first color plane, 
the second byte to the second color plane, 
and so forth, continuing through the inten- 
sity plane. 
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The fifth byte then corresponds to the 
first color plane of the second group in the 
pattem. This means that tile strings intend- 
ed to be used with an EGA generally will 
have a length that is a multiple of 4. Thus, 
if a string is 5 bytes long, for example, BA- 
SIC treats the string as if it had been pad- 
ded with CHRS$(O) null characters to a 
length of 8 bytes. As you can see, defining 
tile pattems for the EGA screen modes can 
cuickly become very tedious. 





= Because PAINT uses 
the border color you 
specify to know when to 
stop, any breaks in that 
border will cause the 
painting to leak out. 


Having created a tile string, however, 
let’s see how we can put it to use. While 
the earlier PAINT examples used a numer- 
ic value or variable to indicate the paint 
color, tiling instead uses a string argument. 
The example below will fill the entire 
screen with the heart tiling pattern de- 

| scribed in the diagram ‘‘Defining Tile 
| Strings.”* 
SCREEN 2 
Tile$ = CHR$(0) + CHRS(108) + _ 
CHRS(146) + CHRS(130) + — 
CHR$(13@) + CHRS$(68) + — 


CHRS(49) + CHRS(16) 
PAINT (1,1), Tiles 


[Both QuickBASIC and Turbo Basic con- 
catenate lines that end in an underscore 
followed by a carriage return. —Ed.| Of 
course, PAINT can be used to fill an ob- 
ject, as well as the entire screen: 


SCREEN 2 
LINE (58,50)-(159,158), 3, B 
PAINT (189,108), Tile$ 


One important point to observe when us- 
ing PAINT to fill an object is that the bor- 
der surrounding the object must be contin- 
uous and a single color. Because PAINT 
uses the border color you specify to know 


PRODUCTIVITY 


when to stop, any breaks in that border will 
cause the painting to leak out. In the exam- 
ple below, a second LINE statement is 
used to erase a tiny portion at the top of the 
box by drawing in black (color 0). 


SCREEN 2 

LINE (50,58)-(158,158), 3, B 
LINE (108,58)-(182,58), @ 
PAINT (100,108), Tile$ 


Note that hidden lines can interfere with | 
the PAINT command if they are of the | 
same color as the border of the object to be | 
Painted. (See the sidebar ‘Hidden Lines in 
BASIC" for a fuller explanation.) The 
first example in Figure 2 shows how 
PAINT will stop when it encounters the 
“*hidden’’ dividing line, while the second | 





Defining Tile Strings 


Binary 
00000000 = 
01101100 = 
10010010 = 
10000010 = 
10000010 = 
01000100 = 
00101000 = 
00010000 = 


example continues to fill the box. 

Because PAINT will be interrupted if 
the border color specified is the same as 
that previously used for drawing, you may 
want to consider reserving one color for a 
border. The program CIRCLES.BAS 
(Figure 3) shows how multiple circles can 
be created by drawing the outline of the 
circle first, then filling it with the desired 
color, and finally redrawing the first circle 
in the same color used for the fill. If you 
omit the second circle command you will 
see the effects of what should have been 
hidden lines. This technique is not limited 
to circles or squares, of course. Any object 
that can be drawn once could be drawn a 
second time, at the same location after a 
PAINT command has been executed. 


Hexadectmal 
&HO00 = 
&HEC = 
&H92 = 
&H82 = 
&H82 = 
&H44 = 
&H28 = 
&H10 = 


Tile$ = CHRS(0) + CHR$(108) + CHRS(146) + CHRS(130) + CHR$(130) + _ 
CHR$(68) + CHRS$(40) + CHRS(16) 


The PAINT tile string for this heart pattern is composed of a series of bits, 


each of which represents a single pixel. 
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At only 8299, 
DesignCAD 


is the simplest 
way to get some very 
sophisticated results. 


You can spend thousands of dollars for a CAD software package without 
getting the kind of power and performance that DesignCAD delivers for 
only $299...complete! With the DesignCAD’s easy-to-use, easy-to-learn 
single keystroke commands, you'll be producing ultra- 
sophisticated results in no time at all. 


























The Features You're Looking For 


The options you normally have to purchase separately with other 
CAD programs, aren’t options with DesignCAD. They’re built in. 


¢ Expanded Memory Support 

* Selection of Character Fonts * True Auto 

* Symbol library with over 500 symbols Dimensioning with 

* Bill of Materials utility several formats 

« Finest curve fitting in ¢ Extensive layering 
the industry features 

¢ Extensive ¢ Full zoom, pan and 
snap features rotate capabilities 

¢ And many other features 


In addition, DesignCAD’s 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to: transfer documents to 
and from IGES, DXF, HPGL, transfer 
to GEM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 


DesignCAD re-defines Compatibility 


Virtually any printer, plotter or graphics 
adapter compatible with IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems, 
large and small. 


For all of the capability, compatibility and ease-of- 
use you need in a CAD system, get DesignCAD — only 
$299! See your local computer dealer, or contact: 


-: American 
Small Business Computers, Inc. 


327 S. Mili St., Pryor, OK 74361 
(918) 825-4844 FAX 918-825-6359 
Telex 9102400302 


Call or write for a detailed brochure and a free demo disk. 
CIRCLE 475 ON READER SERVICE CARD 
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GET AND PUT Two of BASIC’s most 
powerful graphics commands, GET and 
PUT, provide the fundamental tools for 
animation. GET captures a portion of the 
graphics screen and copies it into an array 
that you specify. PUT does the opposite, 
placing the contents of an array as a graphi- 
cal representation onto the screen. Bear in 
mind that PUT can restore an image to any 
location on the screen, not only tothe place 
from whence it originally came. 

A kind of animation could be achieved 
by using multiple LINE statements. With 
such a technique, however, the time re- 
quired to draw and erase each line would 


66 Hits. lines are simply those 
that, because of a wall or other 

solid figure, should not be scen. Of the 
many ways to create objects with hidden 
lines, the easiest is simply to draw those 
portions of the object that are farthest 
from the viewer first. Then, as the im- 
ages that are to appear closer are drawn, 
they will hide what had been created ear- 
lier. For example, in a picture of a person 
standing in front of a car, you would first 
draw the car, and then the person. 

In the program fragment below, a sol- 
id box will he drawn in front of a slanted 
line: 
SCREEN 1,0 


LINE (50,50) - (150,150), 3 
LINE (80,80) - (120,128), 2, BF 


Because the box was drawn after the line 
was, the line is hidden. Unfortunately, 
however, this approach is not reliable 
when you are using the PAINT com- 
mand to fill a foreground object. Where 
LINE with the Box Fill option will al- 
ways fill a given area completely, 
PAINT stops whenever it encounters a 
line or other obstruction with a particular 
color, as shown below. 


SCREEN 1,8 

LINE (58,58) - (158,158), 3 
CIRCLE (166,168), 26, 3 
PAINT (96,108), 2, 3 


In this instance, even though our intent is 











become prohibitive for complicated im- 
ages. Because GET and PUT simply copy 
memory from one location to another, they 
can operate much more quickly. 

When the GET statement is used, BA- 
SIC fills the specified array with the bytes 
from display memory that correspond to 
the portion of the screen heing saved. GET 
also stores the width and height of the 
saved image in the first 4 bytes of the ar- 
tay. The remaming portion of the array 
then holds the actual image data. 

The organization of the data depends on 
the video mode from which it was re- 
trieved, but in general, screen data is 


HIDDEN LINES IN BASIC 


to fill the cirele completely, the line acts 
as a barrier that prevents the second half 
of the cirele from being painted. One so- 
lution is to create a special routine that 
simulates the LINE statement but has the 
ability to determine which portions 
should be hidden and, thus, not drawn. 
In this way, the circle can be drawn and 
PAINTed first, and the new LINE rou- 


stored from left to right, then from top to 
bottom. However, if the image was cap- 
tured from an EGA or VGA screen, the 
left-to-right copying will proceed through 
each of the color planes before moving on 
to the next line below. 

The PUT command provides five op- 
tions for placing data onto the screen: 
PSET, PRESET, OR, AND, and XOR. | 
We'll restrict our attention here to the 
PSET and XOR options, as PRESET, 
AND, and OR have fairly specialized 
uscs. PRESET creates a reverse image of a 
picture. AND and OR combine the colors 
currently on the screen with those saved in 





tine will not overwrite those parts that are 
to be kept in the foreground. 

The subprogram DOLINE.BAS (Fig- 
ure A) and its example below do precise- 
ly this. DOLINE begins by calculating 
an appropriate increment for the line, 
based on the starting and ending loca- 
tions to be drawn. It then plots each re- 
quired pixel, one by one, but only if the 


SUB DoLine (xX1#, Y1#, X2#, Y2#) STATIC 


IF ABS(X2# - X1#) < .@1 THEN 


My# = SGN(Y2# - Y1#) 
Mxt = @ 
ELSE 


‘cale slope of line 
‘based on configuration 
‘of the end points 


M# = (Y2# - Y1#) / (X2# - xX1#) 


IF ABS(M#) > 1 THEN 
My# = SGN(Y2# - Y14#) 


Mx# = SGN(X2# - X1#) / ABS(M#) 


ELSE 


My# = M# * SGN(Y2# - Y1#) 


Mx# = SGN(X2# - X1#) 
END IF 
END IF 


DrawPixel: 


IF POINT(X1#, Y1#) = @ THEN PSET(X1#, Y1#) ‘plot if black 


x16 = X1# + Mx# 
Y1# = Y1l# + My# i! 


‘increment current pixel on screen 
whether or not a point was plotted 


IF INT(X1#) = INT(X2#) AND INT(Y1#) = INT(Y2#) THEN 


EXIT SUB 
GOTO DrawPixel 


END SUB 





‘we reached the end of the line ~ 


‘attempt to draw the next pixel 


Figure A: DOLINE. BAS is a hidden line routine that draws only where the screen is black. 
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the array. which, more often than not, will 
create an undesirable effect. 

When using the PSET option of PUT to 
place an image on the screen, the original 
colors that had been cuptured are used. Re- 
gardless of what is currently on-screen at 
that location, the original image is fuithful- 
ly restored. To provide animation, howev- 
er, we also need a way to erase the image. 
Thatis to say. if an object is to move across 
the screen it must first be drawn, then 
erased, then redrawn at a new location. 
This is where XOR comes into play. 

Not unlike AND and OR, XOR also 
combines the colors that are currently on 


































current color is black. BASIC’s POINT 
function conveniently returns the current 
color for a given position on the screen. 
Of course, you could modify DOLINE to 
recognize any color, not just black. 


SCREEN 1,0 

LINE (106, 106)-(158, 150), 2, BF 
LINE (108, 100)-(158, 158), 14, B 
LOCATE 25, 1 

PRINT "Press ¢ key to drew the line“; 
WHILE INKEY$ = ""t WEND 

CALL DoLine{@#, OF, 400%, 3494) 
"$Includet ‘DoLine‘ 


Rather than rely on the presence of a par- 
ticular background color, an altemative 
approach is to calculate whether a given 
point should be plotted. However, this 
requires knowing the exact location of 
the object's boundaries. Many floating- 
point calculations may be needed in the 
case of complex graphics images, and 
this will slow things down considerably. 
As an example. eliminate the following 
statement in DOLINE: 


IF POINT (X1#, Y1#) = @ THEN _ 
PSET(X1#, Y1#) 


and replace it with 


IF xX1# < 108 OR X1# > 150 OR 
Y1# < 108 OR ¥1# > 156 THEN _ 
PSET {X1#, ¥1#) 


When you run the example program, the 
results will appear to be the same, though 
if you move the box it will no longer 
work.—Brian Giedt 


| fective for small images—those that occu- 
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the screen with the image that had been | 
saved in the array. XOR is unique, howev- 
er, inthat it uses the difference between the 
color bits. Any bits in an image that are 
XORed with other bits will be reversed 
from what they had originally been. Then 
if the bits are XORed once again, they will 
be restored to their original state. Thus, ifa 
picture is PUT on the screen with XOR 
twice in a row, it will be erased the second 
time. Further, any other images that were 
originally on the screen but overwritten 
will be restored as well. 


ANIMATION IN ACTION Using the 
XOR method to achieve animation is ef- 


py fewer than about 3,600 pixels (60 by 
60). At a point somewhere beyond that 
range, however, the animation slows 
down dramatically. This is because of the 





need to interpret the video colors, XOR 
them with the new values, and place them 
back onto the screen. 

Worse, BASIC must exercise the XOR 
function twice in order to move an image: 
onee to remove the old image, and once 
more to pluce the new one. PSET is there- 
fore much faster, because the image cap- 
tured by the GET statement may be direct- 
ly transferred to the screen without regard 
to what is already there. 


SCREEN 1,9 

LINE (30,39)-(179,179), 3 
LINE (59,59)-(159,158), 3, B 
PAINT (98,100), 2, 3 


SCREEN 1,6 

LINE (38,38)-(178,179), i 
LINE (50,50)=(150,158), 3, B- 
PAINT (98,1068), 2, 3 


In the listing ANIMATE.BAS, shown 
in Figure 4, GET is used with PSET to 
move a small box across the screen. As 
you will see, however, it leaves a trail as it 
moves. 

While the effect created by leaving 
parts of an image on the screen can some- 
times be used effectively, it really isn’t 
wanted in this program. It is possible, 
however, to eliminate the leftovers by cap- 
turing the image with an extra margin. For 
this to work, the width must be equal to or 
greater than the maximum movement in 
the direction of interest. That is, if the im- 
age being animated is to move four pixels 
at a time, the portion to be captured must 
be at least four pixels larger than the origi- 
nal image. 

To eliminate the image trail, then, add 
this program statement immediately after 
the first LINE statement: 


LINE (4, 12)-(12,48), 1, BF 


Then replace the GET command above 
with this new version: 


GET (4, 12)-(48, 48), A® 


The one immediately obvious problem is 
that this method can overwrite more than it 
was supposed to. Thus, you must be sure 
to make the boundary only as large as is 
necessary. 


‘draw white diagonal line 
‘draw white box 
‘attempt to paint box magenta 


‘draw cyan diagonal line 
‘draw white box 
‘paint entire box magenta 





Figure 2: PAINT fills att area tutil it etrcounters a specified color. 


DEFINT A-2 
GCREEN 9 


WHILE INKEY$ = "* 


X = RND * 640 
Y = RND * 350 


Redius = RND * 160 
c= (¢ MOD 14) +1 
CIRCLE (X, ¥), Radiue, 15 
PAINT (X, ¥), C, 15 
CIRCLE {X, Y¥), Radius, c 


WEND 


‘continue until e key ie preseed 


‘rendom X center 

‘rendom Y center 

‘rendom redius 

‘increment ¢ from 1 to 14 then beck to 1 egsin 
‘drew circle in white 

"#411 to boundaries of the circle in color ¢ 
‘redrew the circle in color ¢ 





Figure 3: CIRCLES.BAS draws and paitts solid colors without a border. 
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IMS-286 


12 MEGAHERTZ 


$1125 


Base S ystem . Chockealendas with battery backup 


12MHz, 
Monographic System. $1255 
© IMS-286 12MHz System plus: 
© High-resolution monochrome graphics 
adapter card 
© 12” high-resolution, flat-screen display 
12MHz, 40MB 
Monographic System. $1695 
© IMS-286 12MHz Monographic System 
© 40MB fast access (28ms) Seagate 
hard disk 


© Disk partitioning software 

122MHz, 70MB 

Monographic System. $1995 
© IMS-286 12MHz System 


Monographic 
© 70MB fast access (28ms) MiniScribe 
hard disk 
® Disk partitioning software 














© 80286 processor ing at 12MHz, zero 
wait state, switch selectable to 6¢MHz 
© 1MB RAM 
© 1.2MB diskette drive 
© Dual diskette drive/fixed disk controller 
¢ Enhanced, 101-key keyboard 
© 200-watt power supply 
© Hlustrated installation and 
ns manual 


12MHz, 

EGA Color System. $1575 

¢ IMS-286 12MHz System plus 

¢ Enhanced graphics adapt video card 

© 14” tube (13” diagonal) high-resolution 
EGA color monitor 

122MHz, 40MB 

EGA Color System. $2025 


© IMS-286 12MHz EGA Color System 
© 40MB fast access (28ms) Seagate 


122MHz, 70MB 
EGA Color System. $2315 


© IMS-286 12MHz EGA Color System 
° 70MB fast access (28ms) MiniScribe 


“IMS-286 -= 


10 MEGAHERTZ 
© Ihustrated installation and 


$965 
Base System « Cascade sea latily bch, 


Monmaaapihis sytem. $1095 EGA Color System, $1415 





"Seat eects exttie 
¢ 512KB RAM 
© 1.2MB diskette drive 
¢ Dual diskette drive/fixed disk controller 
® Enhanced, 101-key keyboard 
© 200-watt power supply 


10MHz, 40MB 
EGA Color System. $1865 
-« IMS-286 10MHz EGA Color System 
© 40MB fast access (30ms) Seagate 
hard disk 
® Disk partitioning software 
10MHz, 70MB 
EGA Color System. $2155 


® IMS-286 10MHz EGA Color 
© 70MB fast access (28ms) 
hard disk 
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Internal Modem 


Multifunction 
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For AT: OKB expandable 
to 1.5MB, serial and 















For PC/XT: 384KB; 
serial, parallel, game 
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with battery backup . . $199 
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switchable to 4.77MHz 
10 MEGAHERTZ —- dinsiean 
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* AT-style keyboard 
© 150-watt power supply 
© Mustrated installation and 
Base System operations manual 
10OMHz, 10OMHz, 
Monographic System. $625 EGA Color System. $945 
* IMS-88 10MHz System plus: * IMS-88 10MHz System plus 
* High-resolution monochrome graphics ® Enhanced graphics adapter video card = 
adapter card © 14” tube (13” diagonal) high-resolution om 
© 12" high-resolution, flat-screen display EGA color monitor 
10MHz, 20MB 10MHz, 20MB 





Monographic System. $885 EGA Color System. $1205 ong ) 


* IMS-88 10MHz Monographic System © IMS-88 10MHz EGA Color System > aa 
* Reliable 20MB MiniScribe hard disk * Reliable 20MB MiniScribe hard disk {AUNNVNNVAQUNTHUUUITAUUULAUA) = \ 
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erumrmara 
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Monographic System. $995 EGA Color System. $1320 | | I by ae | | i 
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« Reliable 40MB MiniScribe hard disk » Reliable 40MB MiniScribe hard disk 


(61ms) with Western Digital controller 
® Disk partitioning software 


(61ms) with Western Digital controller 
© Disk partitioning software 





Don't worry. Even if you catch TW. ‘Dillo manning the phones at 
Intelligent Micro Systems in San Antonio, you don't have to speak 
Armadilloese to communicate your desire for an IMS personal 
computer system. In fact, you don’t even have to speak Texan, says TW. 


“Wanting to buy an IMS-286 or an IMS-88 seems to be a universally 
understood concept,’ TW. hypothosizes. “Everyone understands the 
value of getting a powerful IBM-compatible computer at a reasonable 


TM. should know. He graduated from the nearby D.P. Armadillo School 
of Value in Technology ... with honors. As old D.P. — one of TW‘s great- 
grandfathers — used to say: “Build a better personal computer, and the 
world will beat a path to your toll-free phone number.” 


TM. didn't sleep during classes. And he makes sure Intelligent Micro 
Systems offers quality computers at prices that would have made 
ol D.P. Armadillo proud. 


So take it from one wise armadillo: “Intelligent Micro Systems is the 
Intelligent Choice” 
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INTELLIGENT BUYERS shop for superior products and superior value. 
All of our products come with a one-year limited warranty, one year of 


technical phone support, and a 30-day money-back guarantee (not To Order Call 

including return freight). We do not charge you for UPS ground shipping , IMS 

within the continental United States, or for buying with your credit card. Toll-Free: 

Intelligent Micro Systems is The Intelligent Choice. ea as 
Sule oer Mon.-Fri, 8 A.M.—9 PA CSI. 800-777-7757 —____Inteligent Micro Systems 
Sat. 9 A.M.—5 P.M. C.ST. ‘ ay, 
Customer Support: Mon-Fri. 8 A.M.—7 P.M. CST. For Customer Support: 

Prices subject to change. Software ts non-refundable. 512-250-8794 

Texas residents please add 8% sales tax. 1633 Babcock 


CIRCLE 382 ON READER SERVICE CARD suite, 424 Sari Antonio, Tx. 75229 


@ PC LAB NOTES 


USING XOR_ Eventhough XOR lets you 
draw and erase images very quickly, it of- 
ten requires more-careful planning than 
PSET if itis to be used effectively. In addi- 
tion, the order in which you draw and re- 
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move an object depends upon the situa- 
tion. Forexample, if the first occurrence of 
the image is erased before the second is 
drawn, there is a risk of creating flicker if 
there is no background color. 


IF YOU HATE PAPERWORK 





YOU'LL LOWE QuickForm ~ 





With the form on the screen you can fiii it in, calculate it, revise it and print 


it at the touch of a button. New forms can be added in 


POWERFUL FEATURES 


© Full width of form displayed on screen. 

* Fill-out the form with powerful editing 
features. 

* Customize the way you fill out a form. 

© Put in common responses for each blank. 

© Math performed automatically. 

* Transfer duplicate information from one 
form to another. 

Print laser quality torms and text. 
Never buy forms again. 


seconds with a scanner. 


Call Toll Free 


1-800-541-1004 


in Arizona Cail 892-7974 
UNITED SYSTEMS SOFTWARE CORP. 


Electronic Forms Division 
955 E. Javelina, Suite 106 
Mesa, Arizona 85204 


QuickForm Copyright 1987 


CIRCLE 729 ON READER SERVICE CARD 





SCREEN 1, 8 
DIM A% (400) 


LINE (12, 12)-(48, 49), 2, BF 
GET (12, 12)-(48, 48), A® 


LINE (9, 89)-(250, 168), 1, BF 


FOR X = 10 TO 200 STEP 4 
PUT (X, 100), A%, PSET 
T = TIMER 
WHILE T + 
NEXT 


-91 > TIMER: WEND 


Figure 4: ANIMATE.BAS illustrates the use of 
PUT with PSET to move an object. 


In general, then, a better approach is to 
draw the object, then draw it again in its 
new location, and finally erase the origi- 
nal. At the point where both images are on 
the screen. there will be some color distor- 
tion at the points where they overlap. But 
the distortion will be very brief, and it will | 
disappear as soon as the first image is re- 
moved. Keeping color on the screen at all | 
times creates much less flicker, which in | 
any case occurs only at the point where the 
two images overlap. 

As with many endeavors, the best ways 
to master graphics programming are to 
study the techniques and approach of other 
people’s programs and to experiment with 
your own. 

Two complete programs, CAR.BAS 
and PIE. BAS, have been presented here in 
order to provide examples of advanced 
BASIC graphics techniques, as well as il- 
lustrations of many of the commands that 
are described in this article. 

CAR.BAS animates a car moving 
across the screen on a road while bouncing 
up and down. At the same time, the road is 
also moved, but in the opposite direction. 
CAR illustrates the effective use of XOR, 
together with a number of other interesting 
and clever programming techniques. PIE 
-BAS is a complete three-dimensional pie 
chart program that incorporates both per- 
spective and the climination of hidden 
lines. Pu 





Ethan Winer is a contributing editor of PC 
Magazine and owns Crescent Software, in 
Stamford, Connecticut. Brian Giedt is a 
Professional programmer and co-owner of 
Ntergaid, located in Bridgeport, Connect- | 
icut. ! 
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@ UTILITIES @ MICHAEL J. MEFFORD 


(COMPARE 
SIMPLIFIES FILE 
MATCHUPS 


COMPARE.COM takes the time and tedium out of finding the differences between two 
versions of either text or binary files, even when they have different lengths. 


hen you've got two versions of 
the same document, how can 
you quickly find the differences 


between them? If your first thought is to 
use the DOS COMP utility, you’ve proba- 
bly never tried to use it. If two files aren't 
exactly the same length, COMP won't 
even begin to compare them. And even if 
the files have the same number of bytes, 
COMP gives up after ten mismatches, 
which it reports in a disorienting hexadeci- 
mal format that assumes your files are bi- 
nary executables. 


s text end eunary, files | i 
PC Magasine - Michael J. nef: 
fe« 


AgauKE Ess rast, 981 "text a” 
hd 
loon 


a2 


CS, SPACE, BPACE, BPACE,CR,LP 
comp: 
PC Magenine *, BOX, 


°/3 = Binary 


“ . Visze sue) 


too 
eceo 
1ssseecen 


z 
oneten 


id 
ow 
pe 
ow 
op 
ou 
qu 
BQU 
rou 
Lid 
nou 
Ld 
bs el 
Bou 
Equ 
aoe 
Rou 
wou 
nu 
Bou 
Qu 
id 
ow 
Dw 
ow 


Requiree bea 2. EK - a lecer : 


* 
a eessvauacesseseneasaccnesessessey 


ARE 1.0 cena Bae, siee commvaloations tn. 
1 2, mafford,CR,LP,CR,LP 


syotext COMPARE Silenpes pee aa cA,LP 


What | wanted was to compare the orig- 
inal drafts of the articles I write for this col- 
umn with their edited versions. The editing 
process catches more than gross mistakes, 
like the all-too-easy misuse of apostrophes 
in ‘‘it’s’’ that drives grammar fanatics cra- 
zy. Good editing also introduces subtler 
changes that eliminate ambiguities and 
prevent possible misunderstandings the 
author did not anticipate. Unlike old-fash- 
ioned blue-pencil edits, however, the 
emendations made electronically with a 
word processor are invisible. So if a writer 


"7 


= CRLF 


yuan 


SEQIQUgegs GISLITS Bz YwIIe yx seegyTsy azeess 





COMPARE.ASM: The assembly language source code for COMPARE.COM. 
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PaomPTi, PRONPT2 

CR, LY, LY, "Enter firet fe name” 
cO,LP,LP,*Enter second f. 
CR,LP,-Pile not found§- 


*press ary key for next compare £00 to £nit°,6 
Srkings 

*viles ee agri icantly different-.@ 

‘rises sre eFe @ sttectivele ideaticel-,@ 


1 
*compare templated, 
$ - OONE_Nsc 





is to improve his craft by learning from 
what his editors do, he needs a program to | 
show him what those editors did. COM- 
PARE.COM is my solution. 
COMPARE.COM does what | think a | 
practical compare program should do. It 
presents both documents simultaneously 
in on-screen windows, with only the indi- 
vidual differences highlighted. Differ- 
ences between the two files are preceded 
with a few lines of the matching text to pro- 
vide context. To make it a complete utility, 
it can also do binary compares for those oc- 





PILEL_BUFFER2, FILE2_BUFYER2 ;CONSTART 
2 DUP™(?) 
2 DUP (7) 
YILE1_BUYYER2 ¢ TEN_, FILE2Z_DUFFER2 + TEN_K 


2) 
Py 
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|_BUPPER2, PILE2Z_BUFPER2 
ery 

44 OUP (7D3 


(3) 
ey 


RESPEC ¢ 2, PILESPEC + BPEC_LEWOTH + 2 
burt?) 


Requires 64K free NANO? 
rUauupported video sodep- 


u,-6e 
ils name, seks LP, "8° 
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iString lestructions forward. 


Make eure we have 64K to 
# to work in. 


Exit if cramped, ele continue. 


AL, CR 
PARSE +18 
AL, ¢/" 

WEXT_owITCH 

OYTE PTR (81-2), 
AL, ER 

PARSE 

SITE rm [61-23,8 


ae 


mov 
Loos 
oP 
Pid 
cP 
we 
Pad 
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we 
nov 
AND 
oa 
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Lad 
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STRIP Wass, 77H 
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casions when you want to compare execut- | the two filespecs designate ASCII text 


able files. But above all, it is not confused 
by word-wrapped text. 

This last requirement eliminated the ex- 
isting compare utilities ]’ve seen that work 
with text files. These all emulate the UNIX 
DIFF command, which compares files by 
lines. That’s great for comparing program 
source files, since most compilers digest 
source code a line at a time. But a modem 
editor will almost invariably use a word 
processor that implements word wrap and 
restructures the copy while editing. With 
word wrap, a single word deletion or inser- 
tion can create a ripple effect that runs 
through the entire paragraph. This will 
confuse a line comparer, causing it to re- 
port that ail the lines from the change to the 
end of the paragraph are different. Indeed, 
if a single change were made to each para- 
graph, a line comparer could conclude that 
the entire document was different! Thus, 
COMPARE.COM was designed not only 
to point out differences within a line, but 
also to be word-wrap aware. 

You can obtain a copy of this program 
most easily by downloading it directly 
from PC MagNet, as explained in the ac- 
companying sidebar ‘COMPARE by Mo- 
dem.’’ The source code, COMPARE 
.ASM, and a BASIC program (COM- 
PARE. BAS) that will automatically create 
COMPARE.COM when you run it once 
are printed here and are both also available 
from PC MagNet. 

The syntax for using COMPARE is 


COMPARE filespec filespec[/B][/W] 
By default, COMPARE assumes that 





files. COMPARE can digest non-ASCII 
elements in a file (for example, word pro- 
cessors’ formatting commands for headers 
and margins and special character se- 
quences that control saved cursor position 
and soft carriage retums), but it can’t use 
them to control the screen display. For the 
purpose at hand, this should not be a major 
obstacle. 

If you do encounter difficulties from 
any word processor formatting com- 
mands, bear in mind that most of the word 
processors that might cause trouble also 
have some kind of export or save facility 
that produces a straight ASCII format. 
With one prominent case in mind, I built in 
the optional /W switch, which instructs 





=» COMPARE.COM was 


_ designed not only to point 


out differences within a 
line, but also to be word- 
wrap aware. 


COMPARE to strip the high bit before do- 
ing a compare on WordStar document files 
so they will be displayed in normal ASCII 
characters. Figure 1 shows a sample of 
COMPARE’ s text output. 

The optional /B switch forces COM- 
PARE to do a binary compare on the two 


nveorarrey 
3 Perne the command line for fileepecs. 3f 
| of file cao't be opsond, prompt 
(paceceoieel 


} onany file you choose. 





sie dt pects 

53f pe, xt byte. 
s8les, "ae bes compare. 
text byte. 


one or beth jateesy. i 
the ower for fileepec 
to command line again. 
Better fAlespec counter. 
Met @ byte. 
s¥arse off leading delimiters 
5 © long we it’s not ending 
: 2 gecctaes rece return. 
Reve es filespec start position. 


{Get 6 byte, 
pare ve et end of filespec? 


pry 
??ry to open the 
iat succeceful, “ot "text {itepec 
J else, prospt user Llespec. 


(Ce OMPAREASM een | 


files. As shown in Figure 2, the mis- 
matches in a binary compare are displayed 
in a hexadecimal format similar to that of 
DEBUG. There are a couple of slight dif- 
ferences between COMPARE’s and DE- 
BUG’s output, however. For one, in the 
right-hand column, DEBUG substitutes a 
place-taking period for any nonalphanu- 
meric character. COMPARE, more help- 
fully, displays each byte just as it appears 
inthe ASCII symbol table. Further, COM- 
PARE’s segment offset starts at zero, 
whereas DEBUG uses the segment of the 
memory location and an offset starting at 
100h. COMPARE is intelligent enough to 
do a binary compare automatically on 
.COM and .EXE files; for these, you don’t 
have to remember to use the /B switch. 
The /B option enables you, however, to in- 
struct COMPARE to do a binary compare 





COMPARE will automatically help 
you if you misremember its syntax or mis- 
spell either of the filespecs. If you enter the 
syntax improperly, the proper syntax will 
be displayed. You will also be prompted 
for missing filenames. Oncetwo filenames 
have been accepted, two windows are 
opened and a ‘‘Working’’ message ap- 
pears at the bottom of the screen while 
COMPARE goes about its business of 
looking for differences. Differences are 
displayed in reverse video. Both windows 
are filled with contiguous text, starting 
with a couple of lines prior to the highlight- 
ed mismatch, so you can see the differ- 
ences in context. Press any key and COM- 
PARE will search for the next difference. | 

When you’ve seen enough, pressing | 
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; va titled leat poarch. 


3Do ve have @ metch? 
tReatore fer placa. 


13f match, merk a binary compara. 
1laa point to naxt axtenaion 


iipow, LIME DP], AR 
+ and check if it metchea. BP,2 


ot errssz LIMH ARRAY = ; Toitialige the errey of 
a LIN _ARRAY(T) 7 line eterte to the leat 

cK,4 + line atart from previnea 
+ aaareh. 


WERT _8xE¢ 
@HORT BOxT_STNARY 


ar,2 700 heth filenames, 
‘OIDAXY 
ORORT 


oroaw 
AX, LIWE_ARRAT] 14) 
cK, 4 


@IMARY_YILEL LIWK_CAPACTTY, 16 s8laa, do hex compare. 








Jeceeeen wen snp enn nanan nan coen ene ence nennnnnnnunncecooroee. 
\ Eine array la used to keep track of the atert of file line diapleya 7 
+ a@ we oan diaplay three linea preceeding mismatch for context. r 


WIWDOW_FULL, +Pleg that vindows are not fui } 
DIOPLAY_ FLAG, 0 iMo dieplay duriog aaarch. } 


BE RSEGEES ZSESES8E88 LEERESETAE ESEEEEE 


READY: AX, PILE_XTART(S) yinitaline currest line-aterte eeseo es ensee cr emnrwswnenanntennaccenecerereseccnsnnsnee 
uri ARRAY (6), AX 3 Of array to etert of file. if end ef Fila hea beeo reached and/or windowa hawa been filled ; 


LR TART 2) een anew nneennnneene ene aa enee en eeeen eenennnny 


ine ARRAY (14), AX 


VIDEO SETUP sPrepare for video eovironment. 
Holtialive aLaplay vith bending 
and window delimiting linea. 


$I, PILE Pos! e) 7Get curreot fila positine. 
DI, PILE Pos! 2) 
STORE WINDOW 38ee if corract poation to he 


33£ neither EOF then continue. 
13f dona, claar penc. 
02, STaTUs_LINE 
pi, cots 
WORMAL ATTRIB 


WINDOW FULL, 1110 31f cme ROP and windows full 
COMPARE + then reture, alae continue. 
SWORT SHARCD_END 


Diapl dati 
sdleplay appropriate message ar ‘ 





sg gsdeg AISBABERE 


WINOOM_ FULL, 1119 +1f heth windows full, retorn. 
END 


Socew renner en ennnnnnnn wenn nnn ewe rnnnennnnncnnn none nwrnns en nnee snes anre anny 
+ Pil a compared a byto et a time until miamatch ie found. 

7 Le comparing "i byte ia a carriage raturn and it ia 

3 mlomatch with ignored (line wrap); a 

athe CR da i ial treatment for 

32f not done, diaplay menu. forces 
Clear any avaitiog atroke. 

set a keyatroka. COMPARE 1 
te it sec? 

a1f ne, b for mext mismatch. 

yelme, clear menu 

+ and emit. 





+Vaa normal attribute. 
72£ aither Sor than match 
+ Wot possible. 


1Get a byta from aach fila. 
cacaseceaidaeasasicuacsnsnnasenn] 


‘ 
1 Exit with appropriete meaaage asd put carsor bach no moreso. ; 


Ara thay tha aeme? 
format diaplay. 
it a binary compara? 
ERROR_EXITs sPrint error meseege 
wow 4 s€xit with error Tevet one. 


7 with a apaca charactar 


Display eeit mosaage. 
spieplay ge. 3D0 the aame for beth filaa. 


sMove corsor to next to leet 
+ Line of noreen. 


gegagegegegnpags 1 


as 


Error level nero. (COMPARE..ASM continues) 
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8 UTILITIES 


MHORT FORMAT_1A 


A, SPACE 


HISMATCH_FLAG, 1 


PRODUCTIVITY 


31f ¢$ netchad wath apace, 
} format both charactera. 
Slee, juet farnet the cs. 


sRo the aame for other file. 
Plla cae index. 


Pile two indax. 

y€all format with charactar 
ain AL. 

Check next bytaa. 


2Plag that mianetch found. 


alt yee, expand to epaces. 
ata it llaefeed? 
Flt yes, ekip. 


s6ave column. 
a@Mlaplay ome character. 


pReetore column and decrement. 


$ave column. 

yAdjuat column countar. 
1Get bottom thrne bite. 
sadjuat. 

xave. 

iMove to next tab poaltian. 








WISRATCH 
MEXT_SEARCR 


G0 highlight tha mismatch. 
sChack next byt 
tadjuat column counter. 


GR ES SBSSE5 


PAD_SPACES: 


31f cH dleplay apeces. 
cx_BrspLat: 


sare @a to write lt to sereen? 
#1f no, retarn, 
s¥lndow full? 
3If yea, ratorn. 
Slee, retriave 
rite cheracter 


DISPLAT_FLAG,1 
DISPLAT SwD 
wiscow CIne(eP),0 
UISPLAY_SND 
DI,WINDOW POS(SP] 
WRITE_SCREEW 
wRITE_VIEW 
wIMDOH_Pos| SP], 01 


ex,cx 


THPUT 
AL = Character to format. 
SP = Indez to flle, 


aplae ition. 
WRITE VIEW: a tines. 
oureur sutore new dlapley position. 
WINDOW_COL(BP) Hrspow_LINE( uP] 


‘WINDOW_FULL PILE_Pds (SP 
ara updated,~ 


Ad, BK, CX, SI end 11 pranerved. 


DISPLAY_EWD: 
LINSS_EWD: 


g 58 SpGEeeed § 


PUT a 
AL = Charactar to diaplay. 
cz = currant column. 


+Praaarva ragiatara. ees See tee 


cx = new colum, 


o MIBDOW COL | AP] WINDOW _POS(SP} ia updatad. 


CAPACITY, 16 
be nee 
uitizs 
SSORT CR_LINS_XTART 


iRetriave currant column. 


CE_LISE START NISPLAT FLAG, 2 


sare we to write to ser 
DEc_condi 


? 
oe iTf ao, juet update celuan. 
WINBow_LIHE|SP),0 sBlne, ta window full? 
GO_AEE aif yea, continua. 

co sslea, updata relumn and ratc 


PILE_POS|SP | 
Lins_START 
wimDOW_COL[SP],¢x 
SHORT FoRMAT_s8D 


sIncrement fila poaitios. 
i$nd of a diaplay line? 

JTf no, atora column poatico 
3 and raturo, 


AE, LIME _CAPACITT 
jDow_TOL(SP],Ax 
6 


go to next colume, 
jAra we doing a binary canpare? >? cz jBave nome regiatara, 
akip Cx chack. ax 
check if EOP. ex 


DI, WIRDOW_POS{ SP) 
ex,lé 

orsr NUNBEAs 

ar 


pRetrieve window position. 
ste lt f4 caluma? 

21f 00, juat diaplay the byte 
s8laa, eeve character ead 

$x 3 attribete, 


AX, PILS_POS(SP} 
AM, PILS_! ‘START |@P] 
a, HEX_SpPPset| AP] 


31f ROP, akap ca check. 

38lea, if byta at and af an 60 
3 colume diapl. ca, bump 

3 flle poation 
3 don’t double 


ILE POS{SP] 
ants PTE 101(,cR 


$_ARRAT 
rite , POS | SP] 


DISPLAT FLAG, 1 ng? 
apsusT_] Karat’ atf no, akip lina check. 
WIRDOW LINE! SP), 0 Zlaa, ie window fullz 
PORMAT_EXD If yea, done bere. 
RINDOW_LINE| BF) s8laa, decrement lise dlapley. 
ADJUST_ARRAT #If window not full, akip next. 
Cx, SP s8laa, nerk appropriete 

3 WINDOW_FULL 


pRetrleve file poeltlen 
Subtract the starting poeiti 
sAdd the 648 offnet. 

save the affnet. 

iketrleve bai 

adld affeat ca: 

e1f yee, edd 16 ig to segment 


pare diaplay. 


Ara we daapla a eee 
orsp_sEcxcur 

Ax, 18ax8 
DISP_SCONEWT: $8, RORMAL_ATTRIO }7Taa normal attribota. 
pReguent and offaet counter, 
AL = byte ta diaplay. 


1@0t aacand byte to dlaplay. 
sRegmect and offaat dlapleyad 
dona ber: 


3Haa window been atored? 
#1 yee, akip array indexing. 
s8lae, index into array. 


pRetriave affa 
Decr countar. 


cx % ni 
SHORT NSxT_ADDSESS yOlaplay aagnent. 


Move @11 line etarte up ome 
sMowe right two apacaa. 
1Satriave attribut. 

AX iRetriave charactar. 


aDiaplay the bex nusber. 
+Delimit with @ epaca 
;Retrieve column counter. 
3a it balf way? 


rf yes, dlepley delimiting d 
3 with normal ettributa. 


3 and atora new line atart. pr.6 
yReatora regiatera. 


DIGP_RUKBERS¢ DISPLAT_HEE 


AL, SPACE 
ce 


RSB3SSSERESC Ee BSEEREAERE 9283 


FORMAT 


Jecccwnenerecnnnnseene: 
rePuT , 
AL = Character ta dlepley. 
€Z = currant column. 
SP = Indax to fila. 


ORLINITER: 





pReatore ettributa. 
‘wInpow_POS| Pr] ,DI yEtora window poaition. 
ex. smultiply column by 8. 


ex,1 

t,cx Add ta carrant wiedow poatle 

DI,38 3Tab ov additional 15. 
iRetelava charactar and diapl 


cE = new column, 
WINDOW_POS{EP} La updated, 


bx preaarved. 


GERRERGUZELGLEE TUE SHEGESSGNENES GRETEEE 


3 
c] 


Ax 
WRITE_SCHEZA 
cx sReatora column countar 
LIMES ex 2 end update. 

322 leet column, bump window 
aCarriage return? tots 3 to next Line. 
alt ye balance of line. 
ita Ie tab cherectar? 


3f 





(COMPARE.ASM continues) 
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* Print Master II lets all your computers 
easily share all your printers, plotters, and 
modems, reducing the cost per user of 
expensive peripherals. 


¢ Print Master II spools print jobs in its 
smart 256K buffer (field expandable up to 
768K), then outputs them in sequence to keep 
your computers and printers working. 


* Print Master II allows computers to select 
each other so you can share data bases and 
transfer files. 


¢ Print Master II makes choosing a connection 
as easy as moving your cursor. You select 
where you want your data to go from a pop- 
up menu generated by BayTech’s memory 
resident program. 


¢ Print Master II, Model 808E, features 
eight flexible ports: six serial and two parallel. 
You can set ay port, including both parallel 
ports, as a computer port or a printer port. 


¢ Print Master II’s serial ports operate at 
real speeds up to 9600 baud, even when all 





How much 
would you pay 
for a device that 

does all this: 








ports are operating at the © 
same time. You can 

set baud rates, plus 
other con- 
figuration 
changes, 

for each port. 


* Print Master II handles protocol con- 
version automatically (i.e. serial/parallel, 
baud rates, handshaking, etc.)}, so it’s 
compatible with virtually all makes of com- 
puters, printers, plotters, modems and 
peripherals. 


¢ Print Master II can be used in conjunction 
with the printer server of a LAN to help 
off-load network traffic by providing port 
expansion and extra buffer. 


+ Print Master II features many little 
extras that make a big difference in per- 
formance: shielded connectors, a built-in 
power supply, easy-to-read configuration 
menus, fewer parts for higher reliability, 
sturdy metal case. 


How about $595? Call us to order direct 
or for the name of your nearest dealer. 


BayTech 


Bay Technical Associates, Inc., Data Communications Products Division 
200 N. Second St., Bay Saint Louis, MS 39520 USA 
Telex 910-333-1618 BAYTECH, Telephone 601-467-8231 or toll-free 


800-523-2702 


CIRCLE 172 ON READER SERVICE CARD 


Even the greatest perior 
Improved upon. Introduc 


In athletics and in business, 
if there’s one rule that leads to 
lasting success, it’s this: You have 
to strive constantly to be better. 
Even when you're known far and 
wide to be the best. 

That’s the way it was with 
WordPerfect’4.2. We knew we 
hada winner, but we also knew 
that we wanted to do even better. 
And now the day has come. 

Introducing WordPerfect 5.0, 







achievement ome 
to date. _——— 


our greatest me | 





WordPerfect5.0 == | 3 your document. 
retains all the (uefa | © Sowhether you 
advantages = | |ia/EBE Ss) wanttoplace 
andease-of-use = =) an image in 

of 4.2, but eee oon eich mid-sentence, 
With important Pet ere mone or tae mestimager ~——_«dongsidea 
new work-enhancing innovations. paragraph or withina header or 

Innovations like integrated footer, the choice is yours. 
text and graphics. WordPerfect 5.0 And WordPerfect 5.0 lets 


ances canbe 
9 WordPerfect 50. 












you create documents containing 
numerous type fonts and font sizes 
without having to change your 


margins, tabs or column definitions. 


You can alsochoose whatever 
= = typefaces 
my your printer 

allows— 

froman 

* ae 

ws! pag beak owomatcafy, extra-large 


And. can nowbechanged 4+ 
pee raped times roman 





bold to an ele- posal or putting together chap- 
gant, extra-fine ters of abook, you can assemble a 
italic—and 5.0 table of contents and an index, gen- 
makes all the ee erate references and 
necessary == Ss print the entire docu- 
spacing adjustments == —_ menteasily. 
automatically as you go. > = ___ Additions also 
a include automatic refer- 


Ifyoureinterested = 
in auniform look—in 
newsletters, for exam- 
ple — WordPerfect 5.0 


has anew Style feature Wide. mpd Pre interface, enhanced 


lets you see what 


that lets you easily spe- ~— 
cify the format of your text. Styles 
are very flexible and can include 
size and font attributes, text, and 
other formatting specifications. 

And WordPerfect 5.0 offers 
many other sophisticated advances. 
Like an improved Preview that 
shows you what your document 
will look like before you print; let- 
ting you see actual font sizes, pro- 
portional spacing and justification. 
It alsolets you zoom in on details, 
display an entire page of text and 
graphics at once, or view facing 
pages together. 

There's also the new Master 
Document feature, which allows 
you to combine files. So if you're 
compiling portions of a major pro- 





encing, automatic red- 
line and strikeout, an 
alternative mnemonic 


wi bel bekeorjonteat macro and macro edit- 


ing capabilities, and improved 





parallel columns. 

Check out all that the new 
WordPerfect 5.0 has to offer. It’s 
the powerful performer from the 
company that’s produced the 
number-one selling word proces- 
sor for over 
two years 
nme IE BE. 
For more 
information, 
write to EEEEEE 
WordPerfect 
Corporation, Bpefaces can be muxed at will — 
1555 North = eae udonar” 
Technology — 


Way, Orem, Utah 84057. Or call 
(801) 225-5000. (in Canada, 1-800-267-2499.) 


WordPerfect Document Processing 


womens Corperston he omer ‘ran eee ete marae 
CIRCLE 513 ON READER SERVICE CARD 





ie Looe Senee D 


a registered 
aecenesre OF rogiet aie isan veneer Beene compevet 


You Take Care of Business! 
Abraxas 
Takes Care of the Books. 


ae ea 


(a 














‘ ~ Tel og Be Se. i : 
g ' PRODUCTIVITY 


@ UTILITIES 


1 S@OXT WEXT_SYWC_EWO + @ext file 1 postioo, 
WINDOW_POS[ SP], AX 
sincrement flle 2 mie. 


— = P_SYNC_t }Iacremect flle 1 position. 
Ieror ’ por secrenest reach couoter. 
AL © Rae number to diepisy. pt FReep trying up te 486 positions. 


ar s8ave pointers. 
or 

81 ,OFFSXT OLFF_BEG 

OI, STATUS_LINE 

AX, COLS 

ax, i 

AX, DIFP_LENGTH * 2 


Preserve Cx. 
32 cher/byte; 4 hite/byte. }DLepley “Piles sigsificently 
3Get eect four hite. BS, NORMAL ATTRIS 3 different’ if didn't find 
}Save cumber WEITE_STETNG + @ match. 
pMack off high bite. ox 
yconvert to ANCII. ax 
2Xe it above 97 POP or 

PoP st 
Xf yee, convert to hee elphe. TP SHORT EVALUATE EOF 


aRestore number. Secs cae Sauce Seer aek soe ee tonc cae eesesaueey 


#Do both hee cheractere. + Olepley mipmateh uotii bor or window fuli. 3 


EVALUATE: cx +Ple etack. 
+80F of flie 1? 


BX, PILE E60(0) 41f yee, ose file end pointer. 
cK ror? 1¥0F of file 27 
InVERsE 


‘DX, FILE. eras file end pointer. 
ton positics. 
yal atiox 


IBVERsS_ATTRIB +Dlepley in inverse sttribute. 


sTwo windows to diepiey. 
Xe current posti: yne poe? 


OLSPLAT_NEX = ENDP EVALUATE_EOFt 


a ewewnen nn ennneny 
3 1ePUT ’ EOF2: 
# 8 © Diepisy ettribute. 


$ 
3 ourPuT Inverse: 
* fone 

$ 

$ All regletere destroyed, 


MISMATCH 
iIf yee, done. 

10 wiodow full? 

iIf yee, done. 

iKtac, dlepley miematch. 


sXe thie firet time here? 

#2£ yee oo context to diepiey. 
1Slac, tleg co displey. 

iClear the window 


#Two Windows. 


sRestore liac to firet coiumn. 1DO both windows, 


;¥reees postion if window fuil. 


}8ave currext position. 
sRSetore curreet position. 


sRetxieva third line heck. 
LE _POS [BP], AX 


7a ILE_POS( SP) #Diepley context untlI current 
+ missetch position. 





B FESESSees SESSRaST TISTEE SE ETE 


LOoP_wrwpow: 


3 ISPUT 
Bone 


RESRSESTSSRTESE 8959 


Joncewerweee: = a a 
3 Try to epnchronies by matching 18 bytes up to 288 poeticvs avey from 
} current poeition. 15 test flies, ignore spores ac won't get felac matehee. } 


SYNCBROUIXX1 Bx, a :_POS| 8] File 1 peetiac ie Bx. 


3488 byte reach. 


ru 


j38ave counter. 
suecond file positiac in Ox. pe re et Sonne eL sce seen Se A ees, 
sAlac @ 460 byte reach. } Aa eon ee @ Window becomes full, fracze the positios for nest eoerch. ; 


WexT_sYNc: 


Tomer m neem nnn nnn en ere nn nnn ee nee mens nnn nnn ened 
weve counter. 
Require 10 bytes for match. TEST «= WINDOW _PULL, 1108 yither window full? 
wo , Ea #1£ no, done. 
Finitielise poietere. TEXT JBies, heve we eireedy stored? 
ow Boe +1f yea, done. 
3EOF of file one7 a #Zlue, fleg etored. 
If yea, iacrement file 2. nov DP, 
}ROF of file two? And etore currest position 
If yee, lacrenent file 1. =, 
sDetrinve charactere. aX 7 and column. 


300 they match? 
$2f yea, pose. synchroeiestion. 

3800, is it hicary compare? STORE_ENO: 
aIf yee, eo match. _ 
pxlac, if llacfeed, lgnore. STORE WINDOW 


+2f carriege return, ignore Jorecrocneneseeces: 
} and ignore oY match epace. } IMeuT 


300 enme chack for both files. 3} I and OF © current position. 
Two entry point 


CR_ROF1 eed CK_EOF2 


ovrpoT 
+3£ Cx with epace, ignore both. Cerry fleg © 1 if xor. 
Cerry fieg © § if aot Zor. 
iBiee, ignore cK oniy. 
DP destroyed. 


7a enme for both files. 
cK_XDF PROC GEAR 


en es 
} Thee two eubroutini 
#2£ syne cher ie espace, ignore. | ; reached end EOF «ot 
Yt bit nel 


sMeed teo matches for sync. 
(COMPARE.ASM vontinucs} 





2 ageg GHSG GBAQ HOSOMQEGEESQUENERCNy YF a 


aif file 2 ror, ekip to 
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® UTILITIES 


91, BUF FES_END [HP] 
EOP 
SORT MOVE_BUFFES 


ar,2 

D3, PIL@_XMD( BP) 
wor_EDP 

DI, SUPFER_EKD[SP[ 
nor 


See 958525 


wr PILE _WTART([BP) 
or,8t 

I, TEM 

CK, TENN / 2 
novsw 


ADIUGT_PILEL + 
wot_Rore 
zor: 


cK_S0P 
Jeeeeweneneeen en ennennnaneeeneee— =f 
a IppuT 

2 BP = file index. 


ouTrut 
We = atart of dine-start array. 


All registers preserved. 


vl 
UI, OFFSET LIWE_ARRAY 


IuPUT 
wr = flle index 
= pointe to ASCII# filesaze. 


£ failed. 
£ euccussful. 


210 
OPEN_EWD 
PILE_HANDLE[ BP) ,AK 
READ_FILE 
OPEM_EMDr 


OPEN_PILS 


Jet etneee ee enennn ence nene ewer enawnnn] 
) Iwpur 

wre» file index 

ba = poista to ASCIIs filesame. 


ouTeuT 
Corry flag = 1 if feiled. 
Corry flag = @ Sf auccensfol. 


8? pronerved. 


READ_PILE PROC - EAR 


ov AX, PELE_HAND! 
nov 08, PILE START( SP) 





PRODUCTIVITY 


Pile index painter. 

rim position = £0P? 

If no, net Zor. 

sHlee, im lt at ead cf buffer? 
11f no, EOP. 

sSlae, more to file; read it. 


1Do same for flle 2. 


:Bave registers. 


Retrieve buffer start address. 
sand nove data to buffer 

3 108 below. 

;Read the next 16x. 

indjust 1) the pointera by 16K. 
sadd 19K to off. 

33f carry, add 188%h te segment. 
radjost line atart array. 


iif file 1, adjust Dr and ax. 


sRlse, edjust 62 and ox. 


Multiply flie ledex by 4 
3 to index leto indes. 


sOpes file for reading. 


save file handle if scccessful 
+ and read 1és. 


Retrieve £11 
iPoist to atorsgs buffer. 


a 
READ PILE Ewes 


g AR SRBSREGE EBUHELE 


ourruT 
None 


£8 preserved. 


VIDEO_peTur 


iW 








$y 53583 g828"83 38 


20,00 
Ax, 11308 
mrs 


Hy 


len 

rs 

ROMS, DL 

AL, ES:CWT_COLS 


LINE_CAPACITY, US 
@AVE_COL | #) ,t18 
SAVE_COL{2] ,D8 
COLSTAK 

AN,1 

DL, ROWS: 


DL 
BTATUS_LIWE, AX 


oL,1 

WINDOW_SISE,OL 

AX, ES: ADOR_6845 
6 


STATUS _REO,AX 
ea 


WORKAL ATTRIB AK 
Ax, 011T01110 
IMVERSX_ATTRIS, AN 


VIDEO_EWD1 us 


$2 GSU3EE538R8 ESSEREERERE S2eea8a58 88 


VIDEO_SETUP 


3 INPUT 
AL = character to write. 
Bm = attribute. 


ourpuT 
wone 


AL, AM, C& preserved, 


WEITE_SCREEN PROC = WEAR 


vosp ES 
nov DX, VIDEO_DEG 
nov s,Dx 
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xsiprre pre (070),8 
CR_CGA 


21f failed, emt, 
}Xlae, add’ bytne read to buffer 
} eddrene and store ee file « 


By! read 1s crcoter. 
yBkip 4f xero bytea read. 
j@ise, retrieve strip mask. 
If not Wordstar, skip. 


1#ipe, strip the high bit 
3 of #11 bytes read. 


Preserve a 
stake sure active page is sero. 


Point to the ROK WIS dete = 


’ Tieve current video mode. 
HIB it mone mode? 

If yes, contlouve. 

33m §t text? 

3If yes, continue. 

7K1se, do not pass Go. 

1G@ directly to jail. 


+Ia there so EQa? 
1If mo, check if Can. 


sElee, BGA_info; Ip it sctive? 
If ne, check caa. 
iMlee, retrieve CRT rows. 


sDave CRT rows. 


sRatrieve CRT cols. 

}Xere le bigb balf, 

paave it. 

}Retrieve line capacity. 
ing hex? 


satere capacity and initiplixe 
+ columns, 


store columnp 
iTimes two for attribute. 
sRetrleve rove 
} and pultiply 
of ststus line. 
ad pave as vindow sise. 


Retrieve dispisy card. 
to 


qe 
Get attribute st cursor postico. 
tAnd save ne forgrnend. 

3Pllp color bite. 

sand seve ne highlight sttribete. 


iRentore ES, 


;Point to acrnes segment. 


(COMPARE.ASM continues) 








With Lap-LINK, Theyre All Talking, 


The Standard in Accessibility Software for IBM 





and Compatibles, Laptops, and Apple — Computers. — 


Now you can take advantage of the best per- 
formance qualities of today’s popular computer 
standards. 

Because with Traveling Software's line of Acces- 
sibility products, you can connect and share files 
between practically every kind of personal com- 
puter on the market today. 

All kinds of files. Like word and desk- 
top publishing files. Spreadsheet files. Database 
files. You name it. 

Just choose the LAP-LINK product that best fits 


your needs. 
LAP- LAP-LINK transfers files 
between IBM and compatibles, 

laptops and desktops including the IBM PS/2. It 
installs in seconds, offers a split screen design, 
showing files in both computers, and can transfer 
them at incredible speeds of up to 115,200 baud. 
LAP-LINK comes complete with diskettes, docu- 
mentation and a universal cable. 

LAP-LINK received PC Magazine's Editor’s 
Choice and “Best of '87” awards. 


Traveling 


oy 






[AP- TC Having all the file transfer fea- 
tures of LAP-LINK, LAP-LINK 
Plus also provides the option of direct disk drive 
and printer sharing between any two connected 
computers. It’s like having a two computer network! 


[AP- Sip pee eat you need to share 
between any model of the 
Apple ae eh Plus, SE and Mac II) with 
an IBM or compatible laptop or desktop computer 
(including the IBM PC, XT, AT, and PS/2). It’s 
easy to use, easy to set up and it’s fast. Ti 
files at an incredible 57,600 baud! LAP-LINK Mac 
is also fully compatible with both Macintosh Finder 
and MultiFinder as well as AppleTalk, TOPS, 
3Com, and Novell networks. 

So for the best Accessibility Software, stop by 
your loca! computer or software dealer today. Or 
call us at: 1-800-343-8080 or in Washington: 
1-206-483-8088. Ask us about our FREE catalog. 

LAP-LINK is surprisingly affordable at $129.95, 
LAP-LINK Plus $139.95 and LAP-LINK Mac 
$139.95 (Suggested retail prices including cable). 
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Traveling Software * 19310 North Creek Parkway Bothell, WA 98011 


Macintosh, alaagtort Finder, eee and Ave = trademarks of pole Computer, Inc., IBM is 2 trademark of. 
joa trademark of 


Novell, Inc., TOPS iea trademark of Sun Microsystems, Inc., Traveling Software, 


International Business Machines Corp., 3Com is a trademark of 3Com Corp. 
», LAP LINK, LAP-LINK Plus and LAP-LINK Mac are registered trademarks of Traveling Software, Inc. 
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2 


FR grr BS 
He ES zy 
5 


i 


URITE_XTXING 


sr, 

x, COLS 

DI 

AL, LIWE_CHAR 


WRITE SCaxen 
uext_Faite 


write—scrEen 
S1, PILEWAME| SP) 
ai Fe jaraiHo 


AL. RTO 

write_s ScREEH 
ox 

AB, COLD 

ant 

DL, WINDOW _SIXx 
DL 


ou 
UI, Ax 
OP,2 


Iwevt 
vore 


oureuT 
None 


AIL ragistora destroyed. 


SISPLAT_ MENU = PROC SEAR 


81, OFFS8T MEY 


STRTAX FLAG, 1 
DX, OFFSET SYNTAX MSG 
PRIRT_STUING 





DX, PROMPT| 9P} 
PRINT_STXING 


PRODUCTIVITY. 


sRetrieva xtatus ragiater. 
aStore character in st. 


:Get status, 

aia it lew? 

a1f mot, weit until it is. 
tRe more intarrupta. 


set statua. 
ila At high? 
+18 me, wait novi) it ia. 


pRetrieva charactar; now it‘a Ol 
3 to write to acreen buffar. 
Interrupts back on. 


seeturn 


sCleer ecreao. 

}fetrieve CRT rows. 

iMove one lina heiow off screen. 
Column saxo. 

}Pege aero. 

fat curacr poaition. 


iPoint to top iaft of dispiey. 
sRoint to copyright meaaage. 
sand diaplay it. 


pRetrieva columna. 

ioubia for attribute. 
Might juatify sy nape. 
;ump pointer peat lineferd. 


dInitialixa counter. 
pWrite line characters 
}@ava position. 

3 ta scrven, 


Retrieve poaition. 
#Do two windows. 


gSeva acrnen pointer. 
Tab in five apacaa 
3 and print a laft ber cher. 


iolnt to filename and print it. 
sPiniah frame with right bar cher 
}Reatore diaplay poister. 


imieiply Hine Tengen by window 
lus one and add ti 

: eaeate position to 

3 next position te display tine. 


Point te menu. 
rPoint te atetus line, 
sVee ncrmal attribute 
3 end dispisy nenu. 


1If firat tine through, dispiay 
$ ayntaa message. 


ihetriava appropriate prompt 
+ and display. 
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O1, PILEWAME| 8? | 
bx, or 
bx,2 

8X,0% 





sWatrieva sddresa of filename 

3 aterage and aave. 

iPot in firat byte of filesame 

3 hoffar, the buffer langth (00). 


SYTE PTR [NX], SPEC_ LENGTH 


Ax, OAX 
21H 
or 
AL, CR 
ANCIIOS 
asciis 
BYTE PTR (O1-11,0 
o1 


Ox,01 
OPEN PILE 
PROMPT. 


£up 
OX, OFFEXT NOT_TOUND_nEG 
PRIRT_STEING 
‘SXORT WERT_PROMPT 
PROMPT_END? 


PRONPT_USER 
Jnoceceenera ener eneeonenencceees. 
a inpur 


: 
SI = points to string te diepley. 
xntry poiot ia WRITE_STRING. 


eee 


‘OUTFUT 
sane 


All registers destroyed. 


ie ied =) 
1 S108 Xayheard 1/0 3 
1 ne: ers 


RERD_REY: nov 


1uT 
RET 


Dx, COL 
oL 


On, ROWS 
SSORT CLEAR_WINDOW 


cx, 81008 
ox,coLs 


a 9485 


a8 


oL 
ON, WINDOW_s188 
os 


Brey 


OH, wismow_szz8 
os 


SHORT CLEAR_WINDOW 


OL, acu 


Ax 
SM, WORMAL_ATTXI8. 
Ax, 688" 


Suffered Keyboard Input. 

raave filename pointer. 
ge return pointa 
it byte of input. 


dReplaca it with sero (Agc118). 
metriave filaname pointer. 


a the fide. 

dona here 
lee, 4: y "Not found 
1 nespage 


+ and prompt user again. 


sAtteagt to 
31f succeaafu, 


sWrita a character. 

pReteieva a character. 

ieeap writing until a carrisga 
urn OF apaca aacountered, 


await for next keyboard 
3 input. 


800 if character reedy. 


31£ charactera ara cendy 
3 read them ta claar kayboard 
3 buffer. 


Top laft corner. 
1@ight corser 


iBottom row, 
Ciaar the screen. 


rRow 3; column aare. 
Might corner. 


pRottom of window one. 
sClaar the window. 
yincranent a window sis0 
3 and a delimiting line. 
sClaar second wisdow. 


pBottom row. 
iColame sero. 


racroil active paga. 


shestora Sx. 


& 
FILESPEC + 2 © (SPEC LEWGTE + 2) 


FILEL_aurrEs! + Tew _K 
PILE) SUPPXS2 + TEMS 
PILEYSUFFES1 + TEM 
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We've Opened Up All Kinds Of 


TelOAS™ from TeleVideo? Open 
Architecture Solutions” that can 
be anything you want them to be. 

The new TelOAS solutions 
are entirely new ways of looking at 
TeleVideo computers. Very flexible 
systems that give you the choices you 
need to build the system you need 
now, then easily expand and up- 
grade later. 

Choose the cabinet with the 
proper number of slots you need: 4, 
8 or 12. Choose the CPU you want: 
8088, 80286 or 80386. Choose the 
drives you want, the monitor you 
want, the keyboard, the footprint and 
the price you want. Choose the soft- 
ware to match your needs: MS-DOS* 
MS-OS/27 UNIX® System V.3, Net- 
Ware™ and others. With the TelOAS 
Systems, the choices are all yours. 

The TelOAS/I cabinet has a 


© 1908 IckeVisve Seems te AS eed Op Acer See 
Micmocts, Inc. SeetOhrc ina madework of Kewell, Uae. UNIX ry 


‘Comummmostions Ooemiasen, Thhrdence ia net, owl may nat 


passive back plane with 4 board slots. 
It accepts TelOAS 8088 or 80286 
boards ina low-profile, small- 
footprint case that fits anywhere. 

The TelOAS/II cabinet has 8 
board slots, room for 4 half-height 
drives, and accepts 80286 or 80386 
boards. With the right peripherals, 
you have an affordable small-footprint 
workstation that runs both MS-DOS 
and UNIX System V.3. 

The TelOAS/III cabinet has 12 
board slots, room for 2 full-height and 
2 half-height drives, and accepts 
80286 or 80386 boards. With the right 
peripherals and software, you geta 
powerful 386 engineering workstation, 
a LAN fileserver, or a multi-user 
host system. 

The TelOAS Open Architecture 
Solutions use the most advanced 
surface-mount technology to reduce 


aut Felevntey wa 


we scqoeatcs redenuoit yl eeViceo yussms, ac, MS 
Jortqrae mint eatiaimteetaagteelcierrecwetentianet 





ib ili ° 
Possibilities. 
the number of components and make 
the systems easier to service. The 
diagnostic features give you extensive 
tests of hardware. Together with our 
TeleVideo one-year limited ON-SITE 
warranty? you're sure of getting 
quality products that give you the 
most for your money. 

For more information on the 
new Open Architecture Solutions 
that can be anything you want them 
to be, call toll-free, or write today. 

TeleVideo Systems, Inc. 


1170 Morse Avenue, Sunnyvale, CA 
94088-3568. 


TeleVideo 


THE VISION YOU NEED TO SUCCEED 


Call 1-800-835-3228 


CIRCLE 251 ON READER SERVICE CARD 


(DUS sad 1-Od 2 ue Hatem et 
pet heen approved bythe Frderal 





A lot of computer for your money 


TU 





{INCREDIBLE 
: SYSTEMS PRICE 
REDUCTION! ; 







i, io wt : 
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Bentley-286/12 Bentley-286/10 
Base Syston. SOHC OO DOOD DOO $1095 Base System... ......ccsccccssennce $979 





| 12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, 10MHz 80286 processor, 5I2KB RAM, 1.2MB floppy drive, 
| dual floppy/hard drive controller, 200-watt power supply, and dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. keyboard. 
° With 40MB HD Seagate, 30ms .......... $1545 + With 40MB HD Seagate, 30ms .......... 1429 
| © With 70MB HD MiniScribe, 28ms........ $1815 + With 70MB HD Miniscribe, 28ms ....... 1699 


More memory, more power... 


Monographics Card Mice-Indispensible for ae 


Text mode: 80 col x 25 desktop publishing applica- XT-MFC-A six-function AT-MFC-for IBM PC AT® 
lines; graphics mode: Samsung tions, mice provide casy expansion card: 384KB Up to 1.5MB memory ex- 
720 x 348; parallel 12” flat screeo with cursor movemeot for a RAM, serial port, parallel —_ pansion, serial & parallel 
$65 tilt and swivel base ... $95 variety of software packages. | pon, game pon, clock- port. Comes with OKB. 
calendar with battery 
Meno Combo backup, and utility software. 
Monographics card and monitor 


h C7 
Serial Mouse 
MS Bus Mouse 
Genius GM-6+ 





EMS-Expanded-Memory- 
Specification card compati- | 
MEM-576-Memory expan- ble with the Lotus/Totel/ | 
sion card that fits in a short eee ee 
slot and supports either tion. Comes wi . OX- 
ans coe eee ee 64KB or 256KB chips. pandable to 2MB. Includes 
i Comes with OKB, expan- utility software. 


13” diagonal 
Lisi Ieeclioe Modems-all Bentley dable to 192KB, 284KB or PC Version 


EGA Combo modems are compatible with | 576xB. 


: all popular communication ; 
BGA candlarel mane standards and have auto AUN sia 


answer, auto redial, and auto 
voice/data switching. Exter- | Orchid Tiny Turbo- Coprocessors 


' nal modems include LED 80286 processing speed for —9g7-3 (5MHz) . aa 
status indicators and require PC. 8087-2 (@MHz) .... 
modem cable for hookup. 80287-6 (6MHz) 

= 300/1200 Baud oe 


i 80287-8 (8MHz) 
Color Card Color Monitor pe ail asi 
640 x 200 color 14” tube, _ Internal Modem. ... AT I/O-senai port and PC 1/O-Serial port, 
graphics card CGA monitor ...... 9497 — 390/1200 Baud parailel port. parallel port, game port, 
GoladGambo External Modem ....$89 and clock-calendar with 


CGA card and monitor 2400 Baud battery backup. 
External Modem ... 











-- plus a one-year wasanky: 


INCREDIBLE 
' SYSTEMS PRICE 
Rep "DUCTION: 





Bentley-286/8 Bentley Turbo-10 
Base System ..........sccsceeeees $845 eae Rp OnUC OOO UDCOUHOUES $499 


8MHz 80286 processor, 5I2KB RAM, 1.2MB floppy drive, Turbo-charged XT-compatible 8088 processor running at 
dual floppy/hard drive controller, 200-watt power supply, and 10MHz, 640KB RAM, one 360KB floppy drive and controller, 


keyboard. eight expansion slots, 1S0-watt power supply, and keyboard. 
© With 20MB HD Seagate, 65ms .......... 1095 + With 30MB HD MiniScribe, 65ms......... 799 
¢ With 40MB HD Seagate, 30ms .......... 1295 « With 40MB HD Miniscribe, 6Ims......... 859 





Enhance your Bentley 


Hard Disk Drives 


High Quality ¢ High Storage Capacity 
Low Price ¢ High Performance 
One-Year Limited Warranty 

For Your Bentley-286 


40MB Seagate (30ms).............. $459 
43MB MiniScribe 25ms)............ $509 
70MBMiniScribe (28ms) ............$ 749 








Internal Tape Backups-Avoid disk swapping; 
Use streaming tape for your IBM PC*, AT®, or 
compatibles. 

40MB 60MB 

For the PC .. $389 For the at..... $757 





coMley 


Computer Products 
1700 Still Meadow Cove Round Rock, Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee 
(does not include retur freight). No surcharge for 
MasterCard. VISA, COD, or cashier's check. For- 
tune 1000, university, and institution purchase 
orders accepted with approved credit. Prices are 
subject to change without notice. One-year limited 
warranty. 
Sales Hours: Mon.— Fri. 8 a.m.— 9 p.m. 
Sat. 9 a.m— 5 p.m. 
Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 








PC Hard Disk Kits- 

Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a half-height Winchester hard 
disk, hard disk controller, cables, software, mounting hard- 
ware, and complete illustrated mstallation manual. 





zs MiniScribe (65ms) ...........00eececees aH er See 2 Lie Order Toll Free 

MiniScribe (65ms) ©0000 20.6... cesses ; 

40MB MiniScribe (6tms)..............0005 ..$399 a : = SEIN bid 800-234-4442 
TN ES ee 

aoe CompaqiPortable!:: ...:...: 02022 see $299 Tech Support: 512-250-8202 
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"Taming sie {AN RSs, Pieri - 
e foal area network Wiring, pitfalls 


- ‘conhestion sules:até: nay ate Ge uides-belng eaiy'to stall, fejust as “ 
easy & add or relocate PCS: So fevered ire@axcoriier a 


With ARCNET*) yen always. total contcol Its ahem testtie & topology and wide choice 
bu me- ly liy-4 Such a5 coax, twisted pait or fibexamake | it easy to adapt KRCNET? {6 your office 


or hihi re ronment. ch geet 
at's more, \RCNET® operates with today's most popular ing systems, such as. Ware®,. 
Vines™ Pose oe anes cen -passing technology assure DUE, ‘Bw, 
more reasons wh of ve, four new LANs being insialled ARUNET* 
; NET® help you untangle the mystery of the best kept secret int LANs. 
Write or call for ournew webtochuite: Standard Microsystems Corporation, 35 Marcus Blvd, © 
jae auge, NY 11788. (516) 273-3100. We'll also send you information on SMC*'s. ARCNET® 
beard for the IBM* PS/2" "CIRCLE 2 ON READER SERVICE CARIES ™ 
ncn er ee the. spary eet Sages tl Seon oyremmotad ener th phi 
Trademark of Wes Tigual @orporation. PS/2~ is a irademark ani! TRM® Se mack, of trocrnational 
Dusiness Machines Compqudeny Sait fea ragis sieved wadempubcas Seandaed Mictoxyst Les, CeqpeR ave. 


See us at Comdex May 9-12, Booth #4852 
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Esc will retum you to DOS, keeping the 
last mismatch on-screen to serve as a refer- 
enee. COMPARE will work in any display 
format except graphics. It's worth noting 
that you can display almost twice as much 
information on the sereen if you first 
change the video mode to 43-line EGA be- 
fore running COMPARE. 


THE COMPARE ALGORITHM COM- 
PARE doesn't use any of the complicated 
block matching, recursive *‘longest 
matching sequcnee,"* “longest common 
sequenec."* or symbol-building tech- 


108 REN - BASIC PROGRAM TO CREATE COMPARE. COM 


Oe 


or 





niques associated with line-compare pro- 
grams. These algorithms involve examin- 
ing an entire filc before reporting 
mismatches, so even transposition of large 
blocks ean be detected. COMPARE’ task 
isa little less ambitious and is limited to de- 
teeting smaller individual differences 
within files. Thus, it can use a variation of 
the simple ‘*stan until next matching sc- 
quence’ algorithm. COMPARE cxam- 
ines corresponding bytes of each file until 
a mismatch is found. Using the mis- 
matched positions as anchors. COMPARE 
then tries to resynchronize the files by 


110 CLO: FRIWT “Cresting COMPARE.COM “1 OPEH “CONPARE.CON * AS 51 LEX © 1 


130 PIELD $1, 2 AS AG CHBCKSUNt=® 
130 FOR T = 1 TO 1541 LIWEEUNE=8 
@ Fon 3 = 1 To 16 1 READ 
LIWESUMG-LINESUNS+VAL{ “E40 TTES. 


LOCATE 2,31 FEIWT *countdown! *;154 - 37 
CHECKSUM teCHECKDUMG+VAL ( "6E°48 YTES) 


) 
2P (OYTE < 356) THRU LOET AS@CERG{VAL(*°CU"<+BTTES)) 


ror 511 uext 3 
BEAD LIWETOTS: LIWECHECKO © VAL(*GE* @ LIMETOTS) 
TP LINBCHECKO = Linssuné THEM 
pLacare. 6,21 Fe2wt “Rrror ir lime 6° 


e 
23409 15 #2 


THEN GOTO 240 


PRINT “COMPARE.COM created suecesetatiy's exsTEn 
reinr Scone ane COM iv not waite 








DATA 63, 


DATA its 


| COMPARE.BAS: A BASIC program that will create COMPARE.COM automatically. 


PC ae ee a 





BIUNEI4S 
13 





looking up to 400 bytes ahead from each 
anchor position to find a match in the other 
file. 

The casiest way to explain the algo- 
nithm is to follow the program’s path step 
by stcp through the short example present- 
ed in Figure 3. COMPARE begins hy 
comparing bytcs sturting with the first hyte 
of cach file. The comparison proceeds 
smoothly as long as corresponding hytes 
can be paired up. A mismatch occurs, 
however, at the **a™” in *tan’* and the ‘‘n 
in ‘*not’’. This is saved as the anchor posi- 
tion. 
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COMPARE then attempts to get back 
in sync by checking to see if the 10-byte 
string °’an original”’ (the space isn’t count- 
ed) in FILE] exists somewhere beyond the 
mismatching *’n’’ in the ‘*not’’ in FILE2. 
The search is done a byte at atime for two 
reasons that Ill explain further on. The 
“*a’’ is first compared with *’o”’ in "*not’’. 
Since it does not match, COMPARE next 
tries matching the ’’a’’ with the "‘t’’ in 
“*not’’. Again no luck. COMPARE con- 
tinues the process and shortly finds that the 
**a’’ in *’an’’ in FILE] matches the ’’a’’ in 
“original”’ in FILE2. 

This might be the signal that the two 
files are back in sync. To make sure, how- 
ever, the program insists that the next 9 
bytes must also match, so the ’’n’’ in **an”” 
is compared with the "’I’” in °’original.”’ 
No good. So COMPARE returns to the 
point where it received its false alarm and 
starts again, comparing the ‘a’ in **an”’ 
with the "'I” in ‘original’. COMPARE 
thus continues to try to match up the *’an 
original’’ string until it syncs up, or it 
reaches a maximum of 400 bytes from the 
anchor position of FILE2, or it reaches the 
end of file, whichever comes first. In this 
example, the end of file is reached with the 
compare of the ‘'a’’ with the period of 
FILE2 without success in syncing up. (Ac- 


| tually, in a text file the period would usual- 


ly be followed by a terminating Ctrl-Z. 
The results would be the same.) 

The program doesn’t give up at this 
point, however. It returns to the anchor po- 
sitions of both files and increments to a 
new starting position in FILE]. This time 
it tries to match the string ‘‘n original t’’. 
The first bytes compared are *‘n”’ in “*an”’ 
of FILE! with the anchor "'n"’ in “not"’ of 
FILE2. COMPARE gets excited again, 
though we already know it’s all for naught, 
since the search will once again reach the 
end of FILE2 without syncing up. 

Proceeding in this manner, COM- 
PARE inches along FILE! until the **o”’ in 
“original’’ of FILE] becomes the new 
starting position. This time, though start- 
ing again with the FILE2 anchor point (the 
“‘n’’ in ’not’’), itisn’t many times through 
the compare loop before COMPARE suc- 
ceeds in matching the 10-byte (sans space) 
“original th”’ string. 

Once COMPARE is successfully syn- 
chronized, the text from the anchor posi- 
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tion to the start of the string match is dis- 
played in inverse video. In this example, 
the ’’an”’ string of the first file and the **not 
the’” string in the second are highlighted. 
The highlighted difference can be as little 
as a I-byte insertion up to the 400-byte 
maximum reach of both files if no match is 
found. In the latter case, COMPARE dis- 
plays the additional message, *’Files sig- 


COMPARE 1.8 (C) 1986 Ziff Commueicatioes Co. 
=| SAMPLEL 

This is a teet fiis. 
Notice that COMPARE ie eot 
confused hy word wrap. 


This iine is the originai sampie. 
A tine has he inserted in the original 
he jiast iine is the same in hoth examples.+ 


==] SAMPLE2 

Thie ts a test fiie. 
Notice that COMPARE is eot coefueed hy 
word wrap. 

CMEC MC inot OCC Ce 


nificantly different.’’ Even then the pro- 
gram does not give up, however, and 
commences a new round of searching until 
the window is filled. 

At this point you can choose either to 
continue searching, by pressing any key 
except Esc, or to quit, by hitting Esc. It's 
still quite probable that a match can be 
found with additional searches if the differ- 


PC Magaziee # Michaei J. Mefford 


The iast iine ie the eame ic hoth exampiee.* 


Compare compieted 





Figure 1: The COMPARE screen display defaults to text format. The differences are highlighted in 


reverse video. 


COMPARE 1.6 (C} 1968 Ziff Commucicatioes Co. 


= SANPLE1}-=—= 
aaa: 8888 

6008: 8018 
6888: 8028 
8808: 8838 
008: 8848 
aaa: 8858 
0888: 8868 
aaea:ae7e 
gee: 8088 6 
088 : 8898 b 
=== SAMPLEZ 
aes: 8808 


6E 61 GC 20 73 61 6D 78-61 


54 68 69 # 28 69 73 20-61 28 74 65 73 74 28 66 
69 6C 65 2E GD GA 4E GF-74 69 63 65 28 74 68 61 
74 28 43 4F 4D SB 41 S2-45 28 69 73 26 GE GF 74 
GD Gi 63 GF GE 66 75 73-65 64 28 62 79 & 77 OF 
72 64 28 77 72 61 78 2E-8D BA S4 68 69 : 
69 GE 65 28 69 73 20 74-68 65 28 6F 

D 


TELE 


PC Magaeiee 8 Michaei J. Mefford 


Thie is a teet f 
jie. FQNotice tha 
t COMPARE is eot 
Ieconfused byffo 
rd wrap.f§thie i 

i 


Thie is a teet f 


6618 
6628 
6038 
6648 
6658 
8668 


8 74 
D GA 4E GF-74 69 63 
D SB 41 52-45 28 69 
62 
2 61 78 2E-BD BA S4 
69 GE 65 28 69 73 20 BE gl & 
22 69 67 69 GE 61 GC 28-73 61 6D 7 
BA 54 68 65 28 6C 61 73-74 2B GC 69 GE 65 28 69 


73 26 74 66 65 20 73 61-6D 65 28 69 6E 28 62 6F 
74 68 26 6S 78 61 6D 7@-6C 65 73 2E 1A 


iie.PENotice tha 
t COMPARE is not 
kkovefused_byfpwo 
rd wrap. f§thie i 
tee ts the o 
rigteai sampie.? 
Bthe iast tiee i 
s the eame in ho 
th exampies. + 
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Figure 2: COMPARE can be forced to display in the hexadecimal format with the /B option. Note 


that the segment offset starts at absolute zero. 
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Bentley-286/8 
Base System ....cscccccccsseccece $845 


8MHz 80286 processor, 5I2KB RAM, 1.2MB floppy drive, 
dual floppy/hard drive controller, 200-watt power supply, and 
keyboard. 

® With 20MB HD Seagate, 65ms .......... 
® With 40MB HD Seagate, 30ms .......... 


-- plus } a one-year webienaly- 


* INCRED IRE Et 
_ SYSTEMS pricy 
b REDUCTION, 
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Bentley Turbo-10 
Peng ete, adel $499 


Turbo-charged XT-compatible 8088 processor running at 
10MHz, 640KB RAM, one 360KB floppy drive and controller, 
eight expansion slots, 150-watt power supply, and keyboard. 

¢ With 30MB HD MiniScribe, 65ms......... 
© With 40MB HD MiniScribe, 6ims......... 





Enhance your Bentley-286 with our popular AT add-on products! 


Hard Disk Drives 


High Quality ¢ High Storage Capacity 
Low Price ¢ High Performance 
One-Year Limited Warranty 

For Your Bentley-286 


Internal Tape Backups-Avoid disk swapping; 
use streaming tape for your IBM PC®, AT®, or 
compatibles. 

40MB 60MB 

For the PC .. $389 For the AT... 





$757 





40MB Seagate (30ms).............-- 459 


43MB MiniScribe (25ms)............ 9509 
70MBMiniScribe (28ms) ............ $749 


PC Hard Disk Kits- - sa 
Quality 30MB and 40MB hard disk kits for the IBM PC and 
compatibles. Each kit includes a haif-height Winchester hard ail 
disk, bard disk controller, cables, software, mounting hard- 


ware, and complete illustrated installation manual. 360KB Diskette Drives- 


20MB MiniScribe (65ms) ...... 0 ...... ..... $279 Conttnne bility 
30MB MiniScribe (65ms) ........ 6.0 oe eseee- $339 $99 
40MB MiniScribe (61ms)..............0-0. $399 For PCs......... 
20MB For ATs ........ $109 
For the Compaq Portable .............--.62-- $299 
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coMley 


Computer Products 
1700 Still Meadow Cove Round Rock, Tx. 78681 
Amazing prices on quality computers and add-on 
products. Free UPS ground shipping in the con- 
tinental U.S.A. Thirty-day, money-back guarantee 
(does not include return freight). No surcharge for 
MasterCard. VISA, COD, or cashier's check. For- 
tune 1000, university, and institution purchase 
orders accepted with approved credit. Prices are 
subject to change without notice. One-year limited 
warranty. 
Sales Hours: Mon.— Fri. & a.m.— 9 p.m. 
Sat. 9 a.m.— 5 p.m. 
Tech. Support: Mon.— Fri. 9 a.m.— 5 p.m. 


Order Toll Free 
800-234-4442 


Tech Support: 512-250-8202 
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ence in the files is not a lopsided insertion, 
deletion, or block move. 

The reason a successive string is re- 
quired before we are declared back in sync 
is to prevent false matches on embedded 
words such as the ‘‘the’’ in ‘‘thesis’’. 
Spaces are not counted in the string match- 
es to avoid premature matches on indenta- 
tions or tab positions that are delimited by 
actual spaces. (This is one of my two 
promised reasons why the compares are 
done a byte at a time, using the CMPSB in- 
struction instead of the string compare in- 
struction, REP CMPSB.) The large num- 
ber of spaces between the instruction field 
and comments in the assembly listings pro- 
vides an example of a situation in which 
spaces would otherwise confuse COM- 
PARE. 

As you can see, COMPARE’s algo- 


rithm can comprise a considerable number | 


of compares. This could test your patience 
with long working times on files that are 
significantly different. To minimize the 


working time, however, | made the SYN- | 


CHRONIZE procedure in the assembly 
code as tight as possible, utilizing all the 
registers to hold values instead of going 
out to RAM. 


WORD WRAP CONSIDERATIONS 
COMPARE makes special provisions for 
word-wrap paragraph reformation that re- 
sults from insertions, deletions, or just 
plain changing the margins. Word proces- 
sors deal with word wrap in ASCII files in 
one of two ways. The subtle difference be- 
tween the two is whether a word-delimit- 
ing space is saved at the end of a line or is 
just inferred by the carriage return-linefeed 
combination. See sentences | and 2 of Fig- 
ure 4. When displayed, these sentences 
look the same; the space at the end of a line 
is invisible since there is nothing to its right 


FILE1 


This is an original thesis. 


FILE2 


This is not the original thesis. 





Figure 3: The article text explains how 
COMPARE proceeds when it discovers the 
alien words ‘‘an’’ in FILE! and ‘‘not the’ in 
FILE2 in these two short file examples. 
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to make it show up. The actual files, how- 
ever, will be differentiated by the space 
character. Since the sentences read the 
same, it is not desirable to bring attention 
to the space as a difference. 

COMPARE applies a number of rules 
to avoid confusing word wrap with a mis- 





# COMPARE makes 
special provisions for 
word-wrap paragraph 
reformation that results 
from insertions, deletions, 
or just plain changing the 
margins. 


match. When 2 bytes mismatch, if one is a 
linefeed, the linefeed is skipped and the 
following byte is compared with the cur- 
rent byte in the other file. If one of the mis- 
matched bytes is a carriage return, the cor- 
responding byte is checked to see if it is a 
space character. If so, they are considered 
a pair and the next 2 bytes are compared. 
Otherwise, the carriage return is skipped 
(the same as with linefeeds), and the next 
byte is checked with the current position in 
the opposite file. (This is the second reason 
that compares are done a byte at a time.) 
As this may seem a bit complex, let’s step 
through it, using the first two sentences in 
Figure 4. 

The first mismatch will be the carriage 
retum and the space character after the 
word ‘‘but’’. Following the above rule, 
these are considered a pair, so we go on to 
the next bytes in both sentences. Here we 
find a mismatch between the linefeed of 
the first sentence and the carriage retum of 
the second. We ignore linefeeds, so we 
skip it and hold our position at the carriage 
return in the second sentence (it’s not 
checked at this point). Next, we compare 
the *‘h’’ in “‘have’’ in the first sentence 
with the carriage return. This time since a 
carriage return is not mismatched with a 
space, the carriage return is skipped while 


still holding the ‘‘h’’ position in the first 
sentence. We now are at the linefeed, 
which we ignore. That then brings us to the 
“‘h’’ in both sentences—a match, and we 
haven't missed a beat. The same algorithm 
also keeps things on track when sentences 
wrap at different words, as occurs in the 
third sentence in Figure 4. In fact, it will 
work with any combination of the three 
sentences in the example, though I'll leave 
it up to you to work through it in detail. 

In a binary comparison the carriage re- 


| tum and linefeed are given no special treat- 








ment. COMPARE has no way of knowing 
if a 13 or 10 actually represents a carriage 
retum or linefeed character. A 13 could be 
an OR AX immediate instruction (binary 
coded as character 13), a short jump or 
near call of 13 bytes, a part of a variable, or 
a carriage retum. A linefeed could similar- 
ly be misconstrued. Therefore, unmatched 
carriage retum-linefeeds are highlighted, 
as you see in the hexadecimal dump of Fig- 
ure 2. This contrasts with their treatment in 
the text example in Figure 1. 


MODIFYING COMPARE = You may 
have wondered how | arrived at the re- 
quirement of 10 consecutive matching 
bytes to get back in sync. What | did was to 
use my PARSE program (Program- 
ming/Utilities, PC Magazine, January 27, 
1987) to examine some of my documents 





and come up with an average number of | 


characters per word. | then added a fudge 
factor for occasional big words and round- 
ed it off to an even number—10. The 400- 


byte value came entirely from my imagi- | 


nation. You may wish to change both the 
sequence (10) and the reach (400) values to 
suit your intuition. Decrease the reach if 
you find that COMPARE thinks too long; 
increase it if your files have major changes 
and COMPARE fails to sync up. Like- 
wise, you can modify the sensitivity by in- 
creasing or decreasing the number of con- 
secutive bytes required for a match. 

To experiment with the synchroniza- 
tion algorithm, enter the following: 


DEBUG COMPARE .COM 
6ED cd ab 
6F5 cd ab 


E 
E 
E 6F9 gh ef 
Ww 
Q 
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The Most Important Question You 
Should Answer Before Buying Any Single 
User Accounting Software Program. 


As your business grows you need to add more integrated terminals to your system. 
Will your accounting software program have upgradeability to 3.1 DOS with complete 


record and file locking functions? 


Multiuser processing is a completely different environment than the single user. The 
vast majority of single user accounting software programs are incapable of 


upgradeability to complete record and file 


locking functions. COUGAR MOUNTAIN'S 


ACT 1 was designed from inception to have upgradeability to 3.1 DOS, giving you 
unlimited growth potential. All data files are automatically upgradeable to the 


multiuser version. 





ONLY 


$4 3950 


Plus $11.50 Shipping & Handling 





Here's more reasons why ACT 1 has become the industry standard and why thousands 
of users are selecting, and changing to, ACT 1. 


GENERAL FEATURES 
“LOOKUP" Windows throughout. 
Menu dnven with 2 help references 
Mult: company and report generator 


Prints sketements. 


Sample data files inciuded 

Complete audit trail 

All modules can post to multiple profit centers 

Fully integrated with single source entry 

Oate sensitive user-defined fiscal calendar 

User defined financial reports 

User can design checks, invoices, staternents & W-2s. 
User defined chart of accounts, account numbers & 
Stock numbers up to 15 alphanumencs 


GENERAL LEDGER 

Allows for mult: company ledgers 

Unlimited multi-level accounts for departmentalized 
reporting 

Allows recurring journal entries 

User can process trensactions 2 penods into next 


INVENTORY 


cost. 


& price 
SALES INVDICING 


Prints packing slips. 
Prints invoices 

Salas history reports 
year 

Allows budgeting 
ACCDUNTS RECEIVABLE 


Open invoice and/or balance forward. 
Allows unappiied payments 


ACCOUNTS PAYABLE 


invoice: 


Handles recurring accounts receivable 
Supports partial payments & finance charges 
Allows unapplied credit memos 

Up to 5 user-defined aging penods 

Maing labels & reports with 7 different sorts 


Supports LIFO, FIFO, weighted averages & standard 
Supports markup, margin or hist. 
Allows up to 4 places to might of decimal for unit cost 


Supports service or praduct onented businesses 
User defined tax tablas including multiple sales taxes. 


Alerts user to customer exceeding creait limit. 


Automatic updating of inventory daily 
Allows return credit memos 


Can post to 200 general ledger expense accounts per 


Prints checks 

Automatically prepares payments 

Supports parual and handwntten checka 
Processes credit and debit memos 

Computes discounts and records discounts taken. 


PAYROLL 

Ganerates automatic payroll. 

Provides up to 8 user-defined rates 

Allows post facto payroll. 

Allows distribution of payroll expenses to user-defined 
departments 

Banefits and deductions are calculated on fixed 
amounts 

Hourly amounts, percentage of grosa or vanable. 
Allows additions to grosa which may be taxable, 
Nontaxable or partially taxed. 

Handles 401K & cafetena. 

All tax tables easily updated by the user. 

Handles payroll draws. per chem pay, contract & piece 
work, hourly and salary 

Handles tip accounting. 

Prints checks and W-2s 


HARDWARE REQUIREMENTS 
18M PCt or compatible HARD DISK REQUIRED. 





To oROER ca. (800) 344-2 


UNCONDITIONAL 30 DAY MONEY 
BACK GUARANTEE 
applicable on all products bought directly 
from COUGAR MOUNTAIN SOFTWARE. 
Products must be returned in resaleable condition. 
Restocking fee applicable. 


ACT 1 series is UPGRADEABLE to ACT 2 series 
which is multiuser for LANS & Networks. Data 
files are automatically upgradeable. 

Trademarks 

(8M - International Business Machines 

MS - OOS Microsoft, Inc PC- 00S IBM 
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540 8:00-5:00 MST Monday-Friday 


Technical support is available wa our Toll-Free 
Telephone Number. 


Training seminars available. 
To order by mail send $139.50 plus $11.50 S&H to: 


COUGAR 
== MOUNTAIN = 
S:O1F1-W-Ah-E. 


2608 Kootenat, Sox 6886, Boise, Idaho 83707, 208-344-2540 
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COMPARE BY MODEM 


he programs published in PC 

Magazine are available by mo- 
dem from PC MagNet, an on-line ser- 
vice through which readers can discuss 
the columns with the editors. 

To join PC MagNet, set your com- 
taunications software for cither 300 or 
1.200 hits persecond, 7 data bits, even 
parity, I stop bit, and full duplex. You 
can use any of more than 300 local ac- 
cess phone numbers, including: Bos- 
ton, (617) 542-1796; New York, (212) 
422-8820; Chicago, (312) 693-0330; 
or San Francisco, (415) 956-4191. To 
find the number nearest your dialing 
exchange or for 2,400-bps service, 
connect with PC MagNet and type GO 
PHONES. For Customer Service, call 
(800) 848-8990; in Ohio and outside 
the United States, call (614) 457-8650. 

When you connect with PC Mag- 
Net, press Ctrl-C. At the USER ID 
prompt, enter 1770005000. Enter 
PC*MAGNET at the PASSWORD 
prompt and enter ZIOD8811 at the 
ENTER AGREEMENT NUMBER 
prompt. 

PC MagNet costs $12.50 an hour 
for 1,200/2,400-bps service and $6 for 
300 bps, via MasterCard, VISA, or 
American Express. There is no addi- 
tional charge for downloading source 
code or compiled programs from PC 
MagNet. These programs can be cop- 
ted but are copynghted and are made 
available only for noncommercial use. 
You may make copres for others as 
long as no charge is involved, but 
making copies for any commercial 
Purpose is strictly prohibited. 

COMPARE.COM is already con 
piled and ready to run. COMPARE 
-BAS will automatically create COM- 
PARE.COM when run once in BA- 
SIC. COMPARE. ASM allows you to 
modify the program but requires you 
to use a macro assembler (IBM or Mi- 
erosoft, Version 2 or later) and the fol- 
lowing commands: 


EXE2BIN COMPARE COMPARE .COM 


Photocopy this page. Trim and hole- 
punch the copy and add it to your DOS 
manual. 
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Purpose: 


Format: 


Remarks: 


Note: 


COMPARE 
Command 


Displays the differences between two text or two binary files. 
Files need not be the same length, and paragraph reformatting 
changes introduced by word wrap are ignored. 


COMPARE filespec filespec[/B}[/W] 


COMPARE ’s default assumption is that the filenames desig- 
nated in filespec are to be Cae ebay as ASCII text files. 
Formatting commands embedded by word processing 
programs are reproduced on-screen but are not acted upon. 
Files in which the “high bit” is set (such as those produced by 
WordStar’s document mode) can be made displayable in 
ASCII by entering the optional /W on the command line. 


Files are displayed in two on-screen windows. Differences are 
shown in inverse video and are preceded by several lines of 
matching text to provide a context. When the windows are 
filled, pressing any key continues to search for differences; 
pressing Esc returns the user to DOS. All character modes, 
but no graphics modes, are supported. 


Files with COM or .EXE extensions are automatically dis- 
played in COMPARE’s binary mode, which is similar to that 
produced by DEBUG.COM. Unlike DEBUG, however, 
COMPARE uses the IBM/ ASCII symbol set rather than 
periods to show nonalphanumeric characters, and its segment 
offset begins at zero rather than at 100h. Any file can be 
compared in binary mode by adding the optional /B switch 
on the command line. 


When COMPARE finds a difference between files, it searches 
ahead up to 400 bytes (the reach value) for a string of ten 
(excluding spaces) successive matching characters (the 
sequence value). DEBUG.COM can be used to change the 
reach and search values on a copy of COMPARE.COM thus: 


DEBUG COMPARE .COM 
6ED cd ab 
6F5 ed ab 
6F9 gh ef 


eo Zum 


where abcd is the reach value in hex (default 0190h) and efgh is 
the sequence value (default 000Ah). 
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o 
S 
= 
= 
= 
= 
s 
a 
= 
cal 
a 
w 
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where abcd is the number of bytes (in hex) 


match before it gives up, and efgh is the 
number of bytes (excluding spaces) re- 
quired for COMPARE to register a legiti- 
mate match. COMPARE defaults to abcd 
equal to 0190h (400 decimal) and efgh 
equal to OOOAh (10 decimal). Be sure to 
enter both bytes in each entry and make 
both of the reach parameters (abcd) the 
same to keep the synchronization search 
symmetrical. 











BASE POINTER If you examine the as- 
sembly listing, you will notice that the BP 
(base pointer) is used extensively as an in- 
dex register to each of the display win- 
dows. COMPARE’s window variables are 
words and are stored in sequence. The 
base pointer is then given a value of 0 or 2 
to access the appropriate variable. For ex- 
ample, the second window position can be 
retrieved with the two instructions 












Plug in more RAM. The Memory Plus 
option gives you from half a MB of 


Microsoft just 
plugged the 
generation gap. 


Microsoft and MS are registered trademarks and MACH 26 and InPort are trademarks of Microsoft Corporation. 
“MACH 


20 Memory Plus, Disk Plus and Microsoft Mouse are optional. 


that COMPARE will reach out to find a | 
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These sentences sre effectively the same in context but<cr><l1f> 
hsve word wrap to the next line in different plsces. 


These sentences sre effectively the same in context but <cr><lf> | 


hsve word wrsp to the next line in different places. 


These sentences sre effectively the same in context<cr><lf> 
but have word wrap to the next line in different places. 





Figure 4: The first two sentences are identical except for the additional space character at the end 
of the line. The third sentence is the same except that the line break is at a different word. 


MOV 
MOV 


BP,2 
AX,WINDOW_POS[BP] 


The second instruction will compile to 
MOV AX, (BP+xxxx] 


where xxxx equals the displacement of the 
first WINDOW-POS variable. By adding 
the BP’s value of 2 to the displacement, we 
can easily address the second window’s 
position. Normally the base pointer is used 
in conjunction with the stack segment to 


access the stack instead of the data seg- 
ment. Since we are dealing with .COM 
files here and the segments are all the same 
(as long as we don’t change them), it is 
perfectly permissible to use the BP in this 
manner. There are just not enough orthog- 
onal registers available in the Intel 80 se- 
ries microprocessors otherwise. You have 
to inform the assembler that you wish the 
BP to be referenced as if the stack segment 
and data segment were the same. This is 
accomplished with an 


ASSUME SS:_ TEXT 


directive. If you don’t, the assembler will 
use its default assumptions and compile 
the above instruction as 


MOV AX,DS:[BP+xxxx] 


The result is that an extra byte is added in 
the form of an unneeded segment override. 





BUFFERED KEYBOARD INPUT One 
other routine deserves comment. COM- 
PARE uses the DOS Buffered Keyboard 
Input function call OAh to get filename in- 
formation from the user if this was not sup- 
plied on the command line. All that has to 
be done to implement this call is to point 
DS:DX to a buffer with the first byte speci- 
fying the maximum number of characters 
the buffer can hold. On return, the second 
byte of the buffer will have the actual num- 
ber of characters entered, followed by the 
input from the user. The character count 
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excludes the terminating carriage return, 
which is always the last character. 

This is a dandy little call that requires 
only a handful of instructions to achieve a 
line input editor complete with display out- 
put and cursor, courtesy of DOS and the 
BIOS. The editor control is not fancy: it 
doesn’t utilize the familiar edit keys, Ins, 
Del, or any of the cursor-controlling arrow 
keys. The exception is the Left Arrow, 
which acts like the Backspace key, erasing 
the character left. You can live without 
those editing features, however, in a sim- 
ple input prompt, and you’d probably see 
function OAh used by many programs but 
for one annoying quirk: its implementation 
of the Esc keypress. 

Esc should always act as a rip cord, tak- 
ing you back to where you were or cancel- 
ing the current operation. Pressing Esc 
from function OAh, however, spits out a 
confusing backslash path-delimiter char- 
acter and sends you to the next line. Esc 





will clear the buffer, thus canceling any in- 
correct entry, but the chances are that the 
user’s intention in hitting Esc was simply 
to quit COMPARE. Instead, he finds him- 
self locked in until he hits Enter after typ- 
ing in a correct filename. The only way to 
quit buffer input (and thus COMPARE) at 
this particular point is to use Ctrl-C or Ctrl- 
Break. The trade-off in code space saved 
by using this call is well worth it in a short 
utility like COMPARE, for the need to 
quit the program in the middle of entering 
the filenames is rare. 

COMPARE won’t get used quite as of- 
ten as DR, but when the need arises, it’s 
wonderful to know that you can review 
and approve the editing changes in a 
manuscript so fast that you won’t even 
have to delay your dinner. Enjoy the lei- 
sure it creates. Pu 





Michael J. Mefford is a contributing editor 
of PC Magazine. 





Plug in 286 performance. The 8 MHz Intel” 80286 
microprocessor gives you the speed to make 
programs like Windows really sparkle. 


There are millions of 8088-based systems out 
there that used to be just fine. 
Then came the new generation of software. 
Faster, more powerful software. 

Software that needed more powerful hardware, 
with more memory, and more processing speed. 
Suddenly, those 8088's weren't so fine. 

But happily. from the makers of a lot of that 





Disk Plus controller replaces 


Plug in an extra slot. The optional 
the standard 
floppy disk conroller and lets you plug 


in 3.3" or 2 MB 5.25" drives. 


Not only is performance dramatically 
improved with software like Microsoft 
Excel, Windows and Aldus PageMaker,” 
your machine will also be compatible with 
Microsoft Operating System/2. 

Making your machine of the past very much 
a machine of the future. 





Microsoft Mouse 

The built-in 
InPort™ for a 
mouse saves a 
slot or serial 
Port for other 
things. 


new software comes the Microsofte MACH 20™ 


performance enhancement system* M icrosoft ° M ACH 20... 


For more information, call (800) 541-1261, Dept. E99. 





Think Big! 


With ViewFrame™ Projection Display 








How often have groups hud- _ software, instructions and an attaché Now supports full EGA 
dled around your computer terminal, case. Pa 
trying to see your data or graphics? ViewFrame is great for sales resolution! 
The ViewFrame™ projection _ presentations, training, budgeting and _See Us at Comdex Booth #6257 
display solves this problem. View- group forecasting, At your next group “The ViewFrame is tough and 
Frame is a low-cost, easy-to-use tool meeting, think big! With ViewFrame! —_yprsatile, and it comes with the best 
for displaying your computer's text software of any of the units we 
ait eat a f tested.” 
any ordinary over projector. heaieses: PC Magazine 
Serves, Sta eel Vegcteatte = i a\ TEV V CIRCLE 195 ON READER SERVICE CARD 
your overhead projector in place of the . __ “ViewFrame’s display is im- 
usual transparency. Your computer nView Corporation pressive. ...(It) was sharp and clear, 
display can be “exploded” from three 11835 Canon Blvd. Suite C-101 even when we moved the projector 
to 20 times normal size. Newport News, VA 23606 across the room, enlarging the display 
ViewFrame works with all (804) 873-1354 FAX (804) 873-2153 to 10 feet by 14 feet.” 


IBM® PC and compatible computers. 
View Frame comes complete with 
power supply, cables, presentation 


ViewFrame is a registered trademark of nView Tom Bigley, InfoWorld 
Corporation. IBM is a registered trademark of 
ternational Business Machines Corporation. 
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@ ENVIRONMENTS @ CHARLES PETZOLD 


M’S OS/2 
PROGRAMMING 


TOOLS 





IBM’ s OS/2 technical documentation is poor, its Programmer’ s Toolkit is full of dull chisels, 
and its C/2 compiler and Macro Assembler/2 are outmoded versions. So what else is new? 


as there ever been an operating 

system that provided adequate 

technical documentation? Perhaps 

not, but that’s hardly an excuse for the 

overpriced and deficient documentation 
that IBM is now selling for OS/2 1.0. 

What’s most disturbing is that IBM’s 

| documentation is largely derived directly 

from the earlier documentation distributed 

by Microsoft. It may be the best we can 


hope for. That's discouraging. Regardless | 


of the merits of OS/2, its success depends 


in part on the availability of good docu- | 


mentation and reasonably priced program- 
ming tools. What I see from IBM is not it. 

The story thus far: 

When Microsoft brought out its mam- 
moth $3,000 OS/2 Software Development 
Kit in April 1987, company spokesmen 
said informally that the high cost was due 
to its unique nature as a prerelease version 
of the product. Lower-cost OS/2 software 
development kits, they said, would be 
available early in 1988. 

Well, itis early in 1988 (mid-February) 
as I write these words, and Microsoft's 
lower-cost OS/2 software development kit 
is still an unannounced product. IBM beat 
Microsoft to market with its own OS/2 
programming packages. These first ap- 
peared on the shelves of software stores at 
the same time as OS/2 itself, late in De- 
cember 1987. 

Are Microsoft and IBM partners or 
competitors? It’s hard to tell sometimes. 
OS/2 was developed under the IBM/Mi- 
crosoft Joint Development Agreement, 
and both IBM and Microsoft sell versions 
of OS/2. IBM sells OS/2 on a retail level to 








owners of PC ATs and PS/2s. Microsoft 
sells OS/2 to hardware manufacturers who 
configure it for their own AT compatibles. 
But both IBM and Microsoft will be sell- 
ing retail versions of OS/2 software devel- 
opment kits. 

That’s OK, of course, as long as the 
IBM and Microsoft packages are basically 
the same. Guess again. Did you think 
they'd make it easy for you? 


PACKAGING Overall, the OS/2 soft- 
ware development kits available from 
IBM and Microsoft will be similar and 
have a lot of overlap. But they will be 
packaged very differently. 

IBM has two packages out now: the 
OS/2 Technical Reference ($200) and the 
OS/2 Programmer’s Toolkit ($750). Each 
of these packages has an update card. Mail 


it in and IBM will send you free updates | 


for OS/2 I.1 (which includes the Presenta- 
tion Manager). 





= The OS/2 software 
development kits from 
IBM and Microsoft will be 
similar and overlap. But 
they will be packaged 
very differently. 








Microsoft, on the other hand, will be 
selling separate software development kits 
for OS/2 versions 1.0 and 1.1. Neither has 
been announced at the time I’m writing 
this column, but I understand the OS/2 1.0 
kit will cost about $350. They say it will 
have a few more utilities than the two IBM 
packages combined. 

In one sense this is a *‘pay now or pay 
later’’ situation. You can get a complete 
OS/2 1.0 software development kit from 
Microsoft and pay later for an OS/2 1.1 kit, 
or you can pay more money for the two 
IBM packages but get free OS/2 I.1 up- 
dates. 

I'll discuss IBM's releases here and Mi- 
crosoft’s in a later column—when I get my 
hands on them. 


IBM’S TECHNICAL REFERENCE 
The IBM OS/2 Technical Reference 
($200) totals about 1,200 pages of docu- 
mentation and is divided into two binders. 

Volume | presents an overview of 
many of the OS/2 functions, by category, 
and contains information on device driv- 
ers. Programmers writing OS/2 utilities 
and applications will leave Volume | on 
the shelf most of the time. 

The bulk of Volume 2 consists of docu- 
mentation of the 221 OS/2 1.0 function 
calls, presented in alphabetical order. Vol- 
ume 2 also contains the IOCTL (‘‘1/O con- 
trol’’) subfunctions for making calls to de- 
vice drivers. 

The documentation of the OS/2 func- 
tion calls is nearly identical to that in Mi- 
crosoft’s $3,000 OS/2 Software Develop- 
ment Kit. There were problems with 
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Microsoft’s earlier documentation, and 
most of these problems still exist in ]BM’s 
version. 

One such problem involves the return 
codes of the OS/2 functions. Most OS/2 
1.0 function calls retum a zero if all goes 
well and a non-zero error code otherwise. 
The Technical Reference manual indicates 
this with pseudo-code: 


IF AX 
ELSE AX 


@ then NO error 
error code 


These two lines are repeated for virtually 
every function. All the possible error 
codes (over 300 of them) are listed in Ap- 
pendix A of the manual. 

What you don’t get is a list of possible 
errors that could be retumed from each 


| function. In some cases, this is essential in- 
| formation. As any programmer knows, 


one of the most difficult aspects of pro- 
gramming is dealing with errors. The 1BM 
Technical Reference tells you what each 
function is supposed to do, but it does not 
tell you what can go wrong. 

IBM recommends that programmers 
use the DosErrClass function when a pro- 
gram encounters an error from an OS/2 
function. The DosErrClass function is 
similar to the interrupt 21h function call 
59h (‘Get Extended Error’) provided in 
DOS 3.0 and above. This function call di- 
vides errors into classes and recommends 
actions the program should take to deal 
with an error. But this is not always ade- 
quate. 


EXPECTED “ERRORS” For example, 
some OS/2 functions return non-zero vai- 
ues to indicate the expected outcome of a 
function call rather than a real error. One 
of these functions is DosSemWait, which 
waits until a semaphore is cleared: 


DosSemWait (SemHandYe, Timeout) ; 


The second parameter of the function is a 
“‘time-out”” value, in milliseconds. Nor- 
mally, DosSemWait will not retum until 
the semaphore is cleared. However, if the 
time-out period elapses without the sema- 
phore being cleared, then DosSemWait 
will retum anyway. 

You might expect IBM’s Technical 
Reference to indicate the retum value of 
DosSemWait for these two occurrences. 
But it does not. Only through ex perimenta- 
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tion—and some line-by-line searching 
through the list of error codes—can you 
determine that DosSemWait returns a zero 
if the semaphore is cleared and a value of 
121 (named the ERROR_SEM_TIME- 
OUT error) if the time-out period elapses. 
Of course, in a program you must differen- 
tiate between the ERROR_SEM_TIME- 
OUT return value and other possible 
DosSemWait errors, such as number 187 
(ERROR_SEM_NOT_FOUND). 
VioPopUp is another function that can 
return non-zero values even in the absence 
of real errors. For example, one flag used 
with VioPopUp indicates that you want the 
function to perform in *‘transparent 





= The IBM Technical 
Reference tells you what 
each function is supposed 
to do, but it does not tell 
you what can go wrong. 


mode.”’ In transparent mode, OS/2 will 
not clear the screen when VioPopUp is 
called. But if the video mode is currently 
an EGA graphics mode, VioPopUp will 
return a non-zero value when you request 
transparent mode. A program would prob- 
ably react to this by calling VioPopUp 
again without requesting transparent 
mode. 

1BM’s manual says that if you call Vio- 
PopUp with transparent mode and OS/2 
cannot comply, **a unique error code is re- 
tumed in this case.’’ What error code is 
that? you ask. On the last of 16 pages of er- 
ror codes, you'll find one that looks as if it 
fits the bill—the number is 483 and it’s 
called ERROR_VIO_TRANSPARENT 
—POPUP. But wouldn’t it make more 
sense to indicate this in the documentation 
for VioPopUp? 

Another example: When you allocate a 
block of memory, you can optionally spec- 
ify that the memory is ‘‘discardable.’’ If 
OS/2 runs short of memory it can free dis- 
cardable memory blocks. When a program 
wishes to access one of its discardable 





memory blocks, it must first call the Dos- 
LockSeg function and temporarily prevent 
that memory block from being discarded. 

Here’s what the manual says about 
DosLockSeg: ‘‘If a segment is discarded 
while unlocked, a subsequent DosLock- 
Seg request for that segment will return an 
error code indicating the segment no long- 
er exists."” Thanks for the information, but 
exactly what error code does it return? 
Again, you'll have to search through the 
error codes in Appendix A to find error 
157, which is named ERROR_DIS- 
CARDED. 


PROGRAMMER’S TOOLKIT _ In addi- 
tion to the Technical Reference, IBM sells 
an OS/2 Programmer's Toolkit, for $750. 
This package contains a 200-page Pro- 
grammer's Guide manual, a high-density 
5Ys-inch diskette, and a high-density 32- 
inch diskette. The two diskettes contain 
the same files. 

The Programmer’ s Guide is an extend- 

ed discussion about OS/2 programming in 
C and assembler, with sample programs. 
There is some good information here, in- 
cluding some that you won’t find else- 
where (for example, a recommendation 
that OS/2 1.0 programs should have a 2K 
stack). The diskettes contain several utili- 
ties sometimes used in OS/2 program de- 
velopment: 
@ BIND.EXE and API.LIB are neces- 
sary for writing dual-mode (or Family 
API) programs that run under both OS/2 
and DOS. You do not need these to write 
programs that run only under OS/2. 


| @ IMPLIB.EXE is helpful (but not neces- 





sary) for writing dynamic link libraries. It 
Creates an import library from a module 
definition file. 
@ MKMSGF.EXE and MSGBIND.EXE 
make message files. You should consider 
using this message facility if you are writ- 
ing programs that will be adapted to for- 
eign-language markets. Otherwise, put 
message text in your programs as normal. 
The diskette also contains 11 .C files 
and 20 .ASM files that demonstrate vari- 
ous aspects of OS/2 programming. These 
programs are described in the Program- 
mer’s Guide, but you need an OS/2 C 
compiler or macro assembler to compile or 
assemble them. Also included are some 
“‘include”’ files: 
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g DOSCALLS.H and SUBCALLS.H 
are C header files that you'll need to call 
OS/2 functions from C programs. 

gw DOSCALLS.INC and SUBCALLS 
.INC are assembly language macro files 
used for calling OS/2 functions from as- 


sembly language programs. 


INCONSISTENT HEADER FILES 
The C header files in IBM’s Programmer's 
Toolkit indicate another problem with 
IBM's OS/2 Technical Reference. Several 
OS/2 functions require the program to pass 
a pointer to a structure. The names of the 
OS/2 structures documented in the Techni- 
cal Reference are usually not the same as 
the structure names defined in the C header 
files in the Programmer's Toolkit. 

One example: the documentation for 
the KbdCharln function indicates that it 
takes a pointer to a structure named Char- 
Data. In the SUBCALLS.H header file, 
however, the structure is named KeyData. 
The structure fields are described in the 
Technical Reference manual, but none of 
the fields are identified by the names used 
in the C header files. 

This means that if you're programming 
for OS/2 in C you'll have to print out a 
copy of the DOSCALLS.H and SUB- 
CALLS.H header files to supplement the 
Technical Reference documentation. This 
is a pure goof on IBM's part. There is no 
reason why the Technical Reference docu- 
mentation can't use the same structure 
names as the C header files. 


TRASHY MACRO FILES = The Pro- 
grammer's Toolkit also includes macro 
files for assembly language programming. 
But | will not be using these macro files in 
the OS/2 assembly language programs | 
present in this column, because they're 
virtually worthless. 

The first problem is that the macro files 
have no definitions of the OS/2 structures. 
As you'll recall, the source code for 
WAKEUP.ASM shown in the April 26, 
1988, Environments column contained a 
couple of structure definitions that are 
needed for obtaining the date and time and 
for calling the KbdCharln function. It 
would have been nice for IBM to give the 
world a standard macro file containing 
OS/2 structure definitions. But no. 

Instead, these files contain macros that 


wa 
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= There is no reason why 
the Technical Reference 
documentation can’t use 
the same structure names 
as the C header files. This 
is a pure goof by IBM. 


‘‘ease’’ the calling of OS/2 functions. But 
these macros are not very flexible, and in 
some instances—particularly where a dou- 
ble word has to be pushed on the 
stack—the macros generate a great deal of 
unnecessary code. 

Let's look at an example. The Dos- 
NewSize function changes the size of an 
open file. The parameters are the file han- 
die (a 16-bit word) and the desired file size 
(a 32-bit double word). 

If you want to call DosNewSize from 
an assembly language program without us- 
ing the macro files, you need to indicate 
that the function is extemal and located in 
another code segment, thus: 


EXTRN DosNewSize:FAR 


In your data segment you'll define two 
variables like this: 


FileHandle 
NewSize 





dw ? 
dd ? 


After you set these two variables, you can 
call DosNewSize: 


Push [(FileHandle] 


Push Word Ptr (NewSize + 2]) 


Push Word Ptr [NewSize] 
| Call DosNewsize 


That’s typically how we've been using 
OS/2 functions in the programs shown in 
this column. 

If instead you want to use IBM's macro 
files, you include the file in your program 
like this: 


INCLUDE DOSCALLS.INC 


You don't have to declare the DosNew- 
Size function with the EXTRN statement. 





You have two variables as before: 


FileHandle 
Newsize 


dw ? 
dd 2? 


and you simply call the function like this: 
Q@DosNewSize FileHandle, NewSize 


That certainly seems nice and conve- 
nient. The bad news comes when you look 
at the code gencrated by the ( DosNew- 
Size macro. Brace yourself. Here it is: 





Mov AX, FileHandle 
Push AX 

Push DS 

Push BX 

Mov AX, Seg NewSize 
Mov DS, AX 

Mov BX, Offset NewSize 
Push Word Ptr [BX] 
Mov AX, [BX + 2] 
Push BP 

Push SP 

Pop BP 

xchg [BP + 6], AX 
Pop BP 

Mov DS, AX 

Pop AX 

Pop BX 

Push AX 


Call DosNewSize 


This is not a joke. If you work out this 
code, you'll find that it does the same thing 
as the shorter code shown above. 

That's disturbing. What's the point of 
programming in assembly language if you 
use a macro that gencratcs 15 lines of un- 
necessary code? You get more efficicnt 
code when calling DosNewSize from a C 
program! 

Let’s continue with this example. Sup- 
pose the new file size is the result of a cal- 
culation in your program. At the end of this 
calculation, the value is stored in regis- 
ters—the high word in DX and the low 
word in AX. You can call DosNewSize 
like this: 


Push [FileHandle] 
Push DX 

Push AX 

Call DosNewSize 


Using the macros, you would . . . well, 
you can’t use the macros with DX and AX 
directly. You'd have to store the registers | 
in memory first. 

It gets worse. 

Some OS/2 function calls have a dou- 





Pc Be ET JUNE 41988 


NO OWE SAID IT BETTER THAN THE 
EDITORS OF PC MAGAZINE: 


*¢ The RapidRAM 2™ rates as the best- 
ix performing addition you can 
make to your PS/2.? 
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That's what the RapidRAM 2 8 
10MHz zero-wait-state operation can 
do for your IBM PS/2™ Models 50 and 60. 

No more waiting when you want to be working. 
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AHYUNDAI 
FOR THE FAST LANE. 


Looking for a computer that won't slow you 
down? Test drive Hyundai's new Super-286c. 
An aflordable AT-compatible with all the 
speed (8/10Mhz) you need to zip through big 
applications, like database management and 
desktop publishing, with case. 
The Super-286c also features six 
“| expansion slots, an EGA card, optional 30/ 
~ |  40MB hard disk drives, and an 18-month 
warranty. Plus, it has a small footprint 
Ee ee on oe Se to take up less parking space on your 
«Ee. desk. And an equally small sticker 
price. Just $1499: 
Take the Super-286c, or one of our other compatibles, for a spin today. 
For the Hyundai dealer nearest you, call 1-800-544-7808 ext. 307. 
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Suggested retail price for single Ruppy drive model. AT is a trademark of International Business Machines Corporation. 
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ble-word parameter that is documented as 
“‘reserved.”’ Under the current version of 
OS/2 you push two zeros on the stack. 
DosChDir is one such function. If you 
want to use DosChDir to change to the root 
directory, you need a character string that 
defines the directory: 


NewDir db '\', 


Assuming that DS references the segment 
containing NewDir, you can change to the 
root directory using the code 


Push DS 

Push Offset NewDir 
Push @ 

Push @ 

Call Doschbir 


(The use of the 80286 Push Immediate in- 
struction implies that the code will run 
only under OS/2 and not be used in a dual- 
mode program.) 

If you want to use the macros, you must 
also define a variable for the reserved dou- 
ble word that looks like this: 


Reserved dd 8 
You make the call to DosChDir thus: 
@posChDir NewDir, Reserved 
Here's the generated code: 


Mov AX, Seg Newdir 
Push AX 

Lea AX, NewDir 
Push AX 

Push DS 

Push BX 

Mov AX, Seg Reserved 
Mov DS, AX 

Mov Bx, Offset Reserved 
Push Word Ptr [BX] 
Mov AX, [BX + 2] 
Push BP 

Push SP 

Pop BP 

Xxchg (BP + 6], AX 
Pop BP 

Mov DS, AX 

Pop AX 

Pop BX 

Push AX 

Call DoschDir 


Gimme a break! 
Sometime in the future, if you’re disas- 
sembling someone else’s OS/2 program 


| and you see some crazy code that looks 


like these examples, you’ll know that 
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As portable PCs go, ours may look a 
bit on the skinny side. But they're by no 
means undernourished. 

After all, each 286 and 386 powered 
Toshiba portable has an easy-to-read gas 
plasma screen. Each is IBM-compatible. 
And each gives you a wide range of features 
youd expect only from a desktop PC. 

The T3100/20, for example, weighs a 
scant 15 pounds, yet has an abundance 
of power. It comes with an 80286 micro- 
processor and 640KB of RAM that’s ex- 
tendable to 26MB. Plus, theres a built-in 
20MB hard disk. 

Our T3200 has the advantages of a 
12MHz 80286 microprocessor, an EGA 


display system, a 40MB hard disk and 1MB 


of RAM expandable to 4MB. Also, its two 
IBM-compatible internal expansion slots 
let you connect your PC to mainframes, 


LANs and more. But what's even more im- 


pressive is how we managed to fit all this 
into a slim, 19-pound package. 
Then there's our T5100. As amazing as 


it seems, we managed to squeeze a 16MHz 
80386 microprocessor into a slim package 


that weighs less than 15 pounds. To that 


we added an EGA display system and a 29 


msec 40MB hard disk. As your thirst for 
power grows, its 2MB RAM can be up- 
graded to 4MB. And for a limited time, 
your T5100 purchase entitles you to buy 
Paradox 386° Borland’s powerful data- 
base software for only $299 (nearly $600 
off the retail price). 

For more information on Toshiba com- 
puters and printers, call 1-800-457-7777. 
And rest assured that whichever Toshiba 
PC you choose, you'll be getting the kind 
of power once reserved for cumbersome 
desktop computers. 

All of which proves you can maintain 
a position of great power without having 
to throw a lot of weight around. 

Toshiba PCs are backed by the Exceptional Care program (no-cost enrollment 


Tequired). See your dealer for details. IBM 1s a registered trademark of International 
Business Machines Corp. Paradox is. a regstered trademark of Borland Corp. 
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SHARP'S NEW PORTABLE PC-7221 
IS SMALLER THAN COMPACT. 


80286 with 10 MHz 
clock speed ensures 


extremely fast 

computations and 
raphics generations. 
rocessor speed also 


switches to 6 or 8 MHz. 


Backlit, supertwist 
LCD display has 4 gray 
scale levels and tilts for 
easy VIEWING... 
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Smail footprint take 
up about a third of the 
space of a desktop 
PC/AT 


Detachable PC/AT-style keyboard 


features separate cursor and 
numeric keypads. For further ease, 
keyboard angle is adjustable. 


Cpliongl cilemna@t expansion ur 
gives you 4 additional slots. lt 
mounts underneath main unit 
without enlarging the computer's 
small footprint. 
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Sharp quality, from our 


MS DOS and GW-BASIC 
included. Some computer 
makers charge you extra 
for this software. 


640KB of RAM, 
expandable to 1.6 MB 
internally. The new 
Sharp PC-7221 accepts 
PC/XT and AT 
compatible software. 


Baw f 


Built-in 20 MB hard 
disk drive gives you fast 
o to poo ” 
and large spread sheets. 
/” Wiso has 1.2 MB 514" 
7 floppy disk drive. 


Standard internal 
Expansion Slot iets you 
* + customize with full size 


ae Or \ Mev ieciilec) 


expansion cards. 
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Standard color’ 

monochrome CRT port 

There's also a dedicated 

slot for an internal 1200 
\ baud modem. 


Memphis, Tennessee facility, 


Of the leading names 
in compact portable PC s, 
Sharp’s new PC-7221 has the 
smallest footprint. And it’s 
loaded with features the 
others don’t have. Or charge 


extra for. The PC-7221 with 
20 MB hard disk has a sug- 
gested retail price of $3995, 
In addittton, there’s the very 
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affordable PC-7202 with 
twin 514" floppy disk drives. 
It’s an ideal workstation for 
networktng and retails for 
$2995. For more details, see 
a Sharp dealer or call 
1-800-BE-SHARP 


FROM SHARP MINDS 
COME SHARP PRODUCTS™ 
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some poor schmuck decided to use IBM’s 
macro files. As I said, I won’t be using 
them in any OS/2 assembly language pro- 
grams I show in this column. Instead, 
we'll get a lot of exercise by doing all the 
PUSHing ourselves. 


CAND MASM IBM also has an OS/2 C 
compiler (C/2) for $525, and a macro as- 
sembler (Macro Assembler/2) for $225. 
These are originally from Microsoft. They 
are dual-mode applications that run under 
both DOS and OS/2, and they come with 
all the expected utilities (MAKE, LIB, 
CREF, EXEMOD, LINK) as well as Mi- 
crosoft’s CadeView debugger. 

Although IBM’s C and MASM come 
from Microsoft, they are not the most re- 
cent Microsoft versions. The C compiler 
and macro assembler packages that Micro- 
soft now sells for DOS are labeled Version 
5.0. IBM’s C/2 compiler is basically a pro- 
tected-mode version of Microsoft’s C 4.0, 
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# The new Microsoft 
CodeView can handle 
multiple threads; the one 
sold by IBM cannot. 


and IBM’s Macro Assembler/2 is a pro- 
tected-mode version of Microsoft's Macro 
Assembler 4.0. 

That’s a problem. IBM’s C/2 includes 
neither the new C 5.0 optimizations nor the 
revisions that Microsoft made in C 5.0 for 
compatibility with the emerging ANSI C 
standard. QuickC is not included. Like- 
wise, Macro Assembler/2 does not support 
the simplified segment directives in Mi- 
crosoft’s Macro Assembler 5.0. 





Although IBM’s C/2 and Macro As- 
sembler/2 both come with a version of Mi- 
crosoft’s CodeView debugger, it is not the 
same version that Microsoft recently dis- 
tributed as an update to its $3,000 OS/2 
Software Development Kit. The new Mi- 
crosoft CodeView can handle multiple 
threads; the one sold by IBM cannot. 


MISSING HEADER FILES As we’ve 
seen in previous columns, the structure of 
the OS/2 application program interface 
(API) greatly eases the calling of OS/2 
functions directly from a high-level lan- 
guage. The OS/2 functions use the same 
protocol as functions within the language 
itself. 

In a C program, however, you must 
first declare any OS/2 function you call by 
using a function prototype or template. 
The function declaration tells the C com- 
piler that the OS/2 function requires far (or 
intersegment) calls using the Pascal calling 
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The Banyan Network Server™ is ranked “the most comprehensive network 
server on the market” because in addition to the normal tile and print 
capabilities ot a server, the BNS offers the ultimate in communication 
Configurations evailable on one server Diftarent LANS can easily be 
interconnected using LAN or WAN Bridges over dedicated or dial up lines 
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No other server offers all of these bridges, gateways and dial services In one box! 
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fanwsari National 800-USA-LANS California 600-423-1637 
Corporate Headquarters: 3111 Camino Oat Rio North, San Ovego, CA 92108 
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ACCESSIBILITY FOR 
YOUR TOSHIBA PORTABLES 


Now you 
can easily link 
ie laptops 

sel Toshiba 
to the power 
and Hlexibility 
of ARCnet.” 
Pure Data is 
shipping the 
new PDT508™ 
fully compatible 
ARCnet inter- 
face card for 
Toshiba 
T1100 PLUS, T1200,T3t00 and T5100 portable computers. 
The PDT508 installs easily in the Toshiba expansion 
slot and comes complete with configuration and diagnostics 
software and there are no DIP switches to fumble with. This 
latest Pure Data network innovation also includes on-screen 
diagnostic and network activity indicators. 


Pure Data 


Communicating Quality 


1740 South [-35, Suite 140, Carrolllon, Texas 75006 (214) 242-2040 


200 West Beaver Creek Rd., Richmond Hill, Onlano, L4B 1B4 (416) 731-6444 





ARCnet is 9 registered trademark of Datapoint 
Pptsos a trademark of Pure erst nati 
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6/12 Mhz 286 Baby AT Motherboard 

OQ Wait States 

Phoenix Bios - #1 tn Compatibility 

40MB Hard Disk Drive 

1.2MB Floppy Disk Driva 

80286-12 Dual Speed Processor 

80287 Co-processor Ready 

12” Heres TTL Monochroma Monitor with Tilt/Swivel Basa 
256K RAM Memory - 4096K Maximum 

Baby AT-styla Case, Nicke-plated, Beige 

Turbo, Power and Disk LED Lighta 

Heavy Duty 200 Watt Switching Power Supply 
Audio Speaker 

Clock Calendar with Battery Back-up 

Hardware Reset Switch 

8 Hardware Expansion Slota 
Hercules-compatible Monochrome Graphics Card 
102 Key AT-atyle Keyboard with LED Lights 
Hard Diak and Floppy Disk Controllere 

Keyboard Kaylock with 2 Keys 

Paraliel Printar Port 

48 Hour Burin end Diagnostic Testing 

100% IBM Compatibility 

Comprehansive 1 Year Parts and Labor Warranty 
1 Yaar Fraa Technical Support 

Complete Component - level Documentation 


Systam without monitor... ree 
System with Samsung CGA color monitor .. 
System with NEC Multisync il EGA monitor 
System without hard disk drive 

Base Systam 
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One sy) / 


ADIVE ITC 
XT DRIVE KITS 

GARE 

WEST225 20MA B5ms, % ht, £25" «/WD controtior, . $217 

E3425 20MB, ame, %4 ht, £25", «/WO controtier, . $211 

ME3825+ © 20MB 53ms, ¥e ht, 5.25", w/WD controller, . $257 

@IST238 «= 90M, 65ms, % ht, £25" w/Adeptec cont. . $257 

GESTZ38 «= OMB 65ms, ¥ ht. 5.25", w/WD controller. . $257 

u-3asg 30MB B5ms, % ht, $25" w/Adeptec cont. . $243 

WNS&S8 =| 30MA65ms, % ht, 5.25", w/WD controller. . $243 

00-8438 JOMA, 85s. % ht, 25", w/Adaptec cont... . $298 

fan ease 30MB 65ms, % ht, 2.5" w/WD controller. . . $298 

00-6038) SOME, 40a full ht, 5.25", w/WD controler, . $495 

WESESQ «= 40M 68s, % ht, 5.25% w/WD controler. . $352 

WSTZ59 «40M 40ms % ht, 5.25", w/WD controtier. . $393 

01555 7OMB 26ms, full ht, 5.25%, wWD controller. $762 

U-4085 TOMB 26me, full ht, 6.25% w/WD controlier. . $792 

gate BOMB 28ms, full ht, $.25°, wWD controller, . 1 
°XT kita inciude drive, controler, beze, 20/34 pin cable, mounting hardware end manual, 





5, INC @ DISCHENt Micro Praducts, inc. 
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YT NDIVE 





200 watt battary back-up. 

200 watt battary back-up. 

300 watt battary back-up..... 
325 watt battary back-up...... 
450 watt battary back-up... 
600 watt battary back-up. . 
675 watt battary back-up... 
750 watt battary bacivup.. 
1000 watt battary back-up. 
1000 watt battary back-up 
2000 watt battary back-up. .... 


EGA/CGA/MDM/HERC comp, 640x480 rez. .... $298 
VGA/EGA/CGA/M DA/HERC comp, 640x480 res. $247 
EGA/CGA/MDA/HERC comp, 800x600 res. .... $269 
EGA/CGA/MDA/HERC comp, 840x480 raa .... $283 
VGA/EGA/CGA/MDMH/HERC Comp, 800x600 res. S288 
VGA/EGA/CGA/MDA/HERC comp, 800x600 res. $298 
1024x788 res, for NECXL/Pius . & 
1024X788 res, enalog fro NECXL 





SPARE BAPY_IIM Wive 


20MB int, Y% At, w/tape for XT. 
20MB, int, ’ ht, w/tape for AT . 
40MB, int, Va ht, w/tape for XT .. 
40MB int, ’ At, w/tape for AT... 
40MB, int, Wht, w/tape for XT/AT. 


4OMB, axt, Va ht, w/tape for AT/XT. 
GOM& inl, W AL, w/tape for XT/AT . 
6OMB axi, % ht, w/tape for AT.. 
8OMB, int, 0 At, witape for XT... .. 








ST508, MFM comp. for XT. 
ST506, MFM comp. for XT . 
ST508 MFM comp. for XT. 

2.7 ALL ancoded for XT.. 

2.7 ALL ancodad for XT... 
atanderdhd cont, for AT . 
herd/floppy cont. for AT.. 

2.7 ALL ancoded for AT.... 

2.7 ALL ancodad hd/td for AT.. 









@ Discoust Micra Prodscts, | 





© Discount Micro Products, Inc © Discount Micro Prodacts, inc. @ Discount Micro Prodacts, inc ©@ Discount Mecro Products, inc. © Discount Micro Products, inc. © Discount Micro Products, Is 


a Beck salt Decker A cuerron els 2 

fi Parke Davia a im si vite a Nothing is worse than queationa without answers. 
Cherraeauticals i - BM ren Entar DMP’s technical support staff. 

a Ma ina Coamatics lar | Friendly and well trained, aach “tech's” goal is to 

S Noor ARG ee offar responsive solutions to customer problams 

a Proctor & Gamble @ TRW Corporation You'll nolica this OMP advantaga! 


... @@ wall a8 thouganda of other malor corporations, 
governmantal brenchas, educational inatitutiona and and 
usars| 


Don't see the exect aystem you've been thinking of? 





ty the highaat quatity, state-of-the-art com 

la In aach aystem built, Absolutaly no 

having aubatitutes used. 

rainad techniciana individually assemble, 
butrrin and bench-taat aach aystam in our 

ja aasembly and lab facilities undar aoma of 


around your demanding specifications. 
Jusl ask! 








tha moat exacting, painataking quality contro) atandards in DMP stocks hundreds of co-procassors, modems, 
tha induatry today No shortcuts. 

And beat Khay riaceiin thaUSA! memory upgrades, tape backups and other peripherals 
You can trual OMP tor quality, raliability and workmanship. and accessories to put ef! the options in your hands. 


A DMP representative can halp you design one 


DMP warrants your aystem to be free 
from dafects in materiaia or manulac 
ture for a period of 1 year from date of 
Invoice, 

Ask your DMP rapresentative for details. 


am 


Our customers esked for It, now DMP oftars it... it's 
DMP’s exciting S.W.AP. program. An aasy inaxpan- 
aive way to add additional warranty coverage toany 
aystem or pearipharal purchased from DMP. 

For a nominal charge, DMP will warrant your sys- 
tam or paripheral tobe free ol defects in malerial or 
manufacture for an additional year... partaand labor 
included. Thera ere no deductibles and it 1s entiraly 
transferrable. Cartain restrictions apply. 

Protect yous investment, ask your DMP represen- 
tative for details. 
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(N-36S0AT 40MB, 66ms, % ht, 6.25" 
@A-ST251AT 40MB, 40ms, % hit, 6.25" 
ME-STZSIN AT ©40ME, 40ma, % ht, 6.25" 
MEST251-1AT 408, 26=ms, % ht, 5.25” 
(AN-GOSSAT 40MB, 26 ms, full ht, 525 
MNCAOSSAT 40MB, 26me, full ht, 5.25' 
MESTZIIRAT «= 5B, 40ms, % ht, 6.25” 
(AN-1355AT 7OMB, 28me, full ht, 5.25° 
MK-GOSSAT 7OMB, 26ma, full ht, 6.25 
MW CDCAS15386 70MB, 2ams, full ht, 5.25 
SOMB, 26ms, full ht, 5.26' 
TIOMB, 26me, full ht, 6.25”. 

SAT kite Include drive 20 pin ceble, mounting rails, softwere wher 
INTE For higher capacity drive needs up lo 64GMB, OMP also atocks th 
Novell and other traditional applications: MAXTOR. . NEWA@URY DATA... 
QUANTUM... VERTEX... Cadi for prices TODAY! 















nea tor SCSI_ESO! 
PALM MOUNTAIN a 


FOFUR2S31N08 360K % ht, 6.25" black for XT 
FOFUF2551A26 360K % ht, 5.25% grey for AT.. 
FOPAN-1UASS-2 360K, % ht, 5.25", bleck for X 
FO-TEASSAY 360K, % ht, 6.25", black forXT.. 
FD-PAN-IUA5SAT 360K, ‘% ht, 6.25", grey for AT... 
FD-FUS2552M9 720K slimline, 3.60", black for AT. 
FOTEMSSAT §6360K % ht, 6.26" greyforAT... 
FO-FUF25SSWOS §1.2M, 12 ht, 5.25” grey for AT. L d 
FD-TEASSFGVAT 1.2M, % ht, 5.25” orsy for AT . 

y ” > 4.77/10 Mhz 8088 XT Motharboard 
FD-PAM-IUATSAT 1.2, % ht, 5.26" grey for AT “ Phoenix Bios- #1 In Compatibility 
» 3OMB Herd Disk Drive 


MATH CO » 380KB Floppy Disk Drive 
MAIT UY } a ual Speed Processor 
L =22 8088-1 DO d P 
CH INT-0087-5 5 Mhz for XT. ere 3 > 8088-1 Co procasscy Ready 
CH-INT-2087-2 6 Mhz for XT... 4 F 12” Hires TTL Monochroma Monitor with Tilt/Swivel Base 


| i » 256K RAM Memory: 1MB Maximum 
BefAUS AMEND Ieee oy, a Mini AT-styla Case, Nicket-piated, Beige 
CHEINT-B02A7-6 6 Mhz for AT-266 
CHhinT-90287-8 8 Mh a Turbo, Power and Disk LED Lights 
z for AT-286 . a Hardwsre Reset Switch 
CHINT-902A7-40 0-10 Mhz for AT-286. “ > Hardware Turbo Switch 
CHHINT-OOSAT-1A = 16 Mhz for AT-366. ® Heavy Duty 150 Watt Switching Powar Supply 
CHINT-90587-20 = 20 Mhz for AT-266. Audio Speaker 
- - » Clock Calendar with Battary Back-up 
» § Hardware Expansion Slote 
Hercules-competible Monochrome Graphics Card 
Composite Video Adaptor 


CGA Color Graphics Adaptor 

Microsoft Bus Mouse-compatible Interfsca 
Coa 12” CGA comp, 640X200 res... ..... ae é Paraliei Printer Post 
EGA 13” EGA/CGA comp, 640x350 res. .. 3 Game Port 
Muitisyac 14", EGA/CGA/MDA/HERC comp. 600x676 res........ Light Pen Interface 


Multimode 14", EGA/CGA/MDA/HERC comp, 800x560 res. ... rece Weeoe DeeContalies 


Muitisyac Plus 15", EGA/ENH-EGA/PGG/MCGA/VGA 960x720 res ... 1G2 Key AT-style Keyboard with LED Lights 
Multisync ML 20° EGA/ENH-EGA/PGC/MCGA/VGA 1024x766 res.. 48 Hour Burin and Diagnostic Testing 

100% IBM Compa bllity! 

Comprehensiva 1 Year Parts & Labor Warranty 
1 Yeer Free Technical Suppost 

HARD DRIVE CARDS Complete Component. level Documentation 


Gieiscritg © WO-MINBOSNT-20 20MB Drive card for XT. 
Miniscribe = MD-MINROSNT-30 30MB Drive card for XT. 
i HD-MIRBOSAT-50 3OMB Driva card for AT. 
' WD-@INSCATSOF SOMB 40ms card for AT .. 

WO-MOUD@5 §=50MB Driva card for AT... 


System without monitor. ...... 

System with Samsung CGA color monitor . 
System with NEC Muitisync |i EGA monito: 
System without hard disk drive 

Base System 
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scount Micro Products, luc. 2 Orscovot Micro Products. Inc © Discoust Micro Prodacts, Inc. 


scouot Micro Products (uc. © Orscount Micro Products, Inc © Discoout Mecro Prodect 





“Technology Everyone Can Afford“ 

















_ To Order Call e 

DMP wants you to be completely satisfied with every od = " (4-800-727-8646) 
product purchasad. It must be as we advertised it to be and (515) AT7-3600 Hf 800 Lines Are Busy 
what you expected. If any product ls unsatisfactory, simply call (313) 477-4334 For Oealer Inquiries BUSINESS HOURS 
for a raturn authorization number (RMA) within 30 days from (515) A77-4508 Corporate, Government & Education inqairies Monday thru Friday 
Invoice date for a credit, rafund or replacement... . (515) AT7-277A For Customer Service & Order Tracking 9:00 am. ae EST 
guaranteed! a. ($15) 77-2795 Techical Support & Shippi 

a (815) A77-2908 Fax Line O00 ar 222 Ba 
Thank's For Your Suppor 4 Pam) (315) A77-0517 BBS Linu (Bulletin Board System) iis rs 

BMAP aarns it reputation everyday. Day-by-day. RBS UPS. COD orders ate FOB Oincount Micro Products faciity. cash ceshers 

Whan you purchase a systam from DMP, yougat much more Gorulechecnswubjectto 1S or lundcieerance bneeesnows he iH cuirencycnin sib ocean 
than boards and chips You gat a team of dadicated pro- wth eanutecture’e waa Press and svetebity subject ‘onan erat mand dik hip that 
fesslonalswho stand behindeach andevery system... and the Gaaaing For oa ender andreas cad customera aba 3 for hanna Srpsnng us Dae erent 
customars who purchase them! BUrchese roere acceptes oniyupen approves cred calttor Gonarmnation oatord 


temiting net 15 terms only Ail zales Gnal All returna must be funght ptepard, 

insurée and accompanied bys valid RMA © secured from DMP"s customal sernce: 

Geparimant 5% restocking se Bro! «ttc returns end retused shipments Make ell 

Pell Mow)! rT instruments payebie to Bncbent Bere Wrederta, WBC 30-Cey Money Back Guarantee 
excludes shonin 


1G handhng end maurance charges 
Thera’s no bettar time to discover tha AMBP Advantage! Discount Micro Products Inc. © 32240 Eight Mile Road © Farmington Hills, Michigan 48024 
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by Marvin Bryan 

The king of the crowded forest 
of Lotus 1-2-3 database add-ins 
is unquestionably @BASE... 


Personucs Corp. of Concord, Mass., 
makers of the popular SeeMORE utill- 
ties that add additional columns to 
the screen displays of Lotus 1-2-3 and 


horny. 

with @BASE, it’s possible to 
build colossal 32 M-byte databases in 
the standard dBASE III Plus format 
without ever using dBASE itself. Users 
can convert a normal 1-2-3 database 
instantly into a dBAS| 

file, as well as set up dynamic links 
that will import updated information 













wet oulanll pe caste 
records as much as three times faster 
Data can be analyzed with a 
cross-tabulation module to provide 
lightning-fast reports in response to 
such questions as. “What sales people 
in each division eamed more than 


In addition, records can be 
entered or examined in a form view, 


$20,000 in commissions this month?” 


Database Add-In for 1-2-3 Has 
More Capabilities Than Rivals 


where each record occupies an indi- 
vidual screen. Alternatively, of course, 
the user can choose the usual 
one-record-to-a-line format. 

We tested the current $195 release 
of @BASE along with a beta copy of 
gt which will retail 
reins atecanropri 
relatively inexpensive cts 

de truly cemarkable 

In addition to the indexing 
feature, that Pacwill join files 
to make relational databases, create 

or derived fields, sorta 

without rearranging the 
records on disk, and automatically 
keep files in the correct sorting order 
during record entry or updating. 
See our ad on page 17, 


@BASE 
A database add-in for Lotus 1-2-3 
that will access and create dBASE 
files without the use of dBASE itself. 
A superior product in every respect. 
Price: $195 

From: —Personics 


Corp. 
2352 Mann St. , Building 2 
Concord, MA01742 


(617) 897-1575 
(800) 445-3311 X1101 


















As abonus, dBASE data can be 
turned into 1-2-3 graphs with 


practically no effort at ali... 
Personics has devel 






a series 
rm calcu- 





@BASE... Each of these functions use 
‘one or more arguments to identify the 
database, record or field to be acted 
upon Some functions allow criteria to 
be established, such as selecting a 
subset of records. 
The 200- 










ge manual for 






overhead of 1-2-3 For those who 
use both dBASE and Lotus 
1-2-3, @BASE is practically 
arequlrement. @ 












































It copies 5 


Just load your diskettes, 
press one button, and walk 


1A away. The Victory Duplica- 
and 3 Y: 2 inch Hs automatically copies dis- 
= ettes operating standalone 
diskettes all ot attached to an BMP, 
be acintosh, or Mountain 
by itself. compatible system. 
Bulk cannisters allow fast, 


easy loading and unloading. 
Switching drives takes less 
than three minutes. 


Copy Different Formats, 
Flawlessly. 

Our Auto-Format-Analysis™ 
feature lets you copy dif- 
ferent formats, including 
PS/2. The system tests stor 
quality and accuracy, sorting 
disks into one of two output 
cannusters. 


No User-Required 
Adjustments. 

The Duplicator’s self- 
calibration and simple diagnos- 
tics for checking dnve align- 
ment allow you to maintain 
the system without outside 
service. 

Call 1-800-421-0103. 
And ask about the Victory 
famuly of affordable duplica- 
tion systems — with senali- 
zation, copy protection, 

and custom label printing. 


VICTORY y 


ENTERPRISES 


Technology, Inc 


8910 Research Blvd., B2 
Austn, Texas 78758 
512-450-0801 

In Enope call BFI 
Frankfurt (49-47 




















re trade 
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PRODICTIVITY 
@ ENVIRONMENTS 


sequence. It also tells the compiler the data 
types of the function arguments. 

The 221 OS/2 1.0 functions and the 
structures they use are declared in two C 
header files named DOSCALLS.H and 
SUBCALLS.H. But IBM’s C/2 package 
does not contain these two files. They are 
only in the $750 Programmer’s Toolkit. 

What this means is simple: You can 
write C programs for OS/2 using IBM’s 
$525 C/2 compiler with all the normal C li- 
brary functions. But if you want to call an 
OS/2 function directly from your C pro- 
gram, you must also obtain the OS/2 Tech- 
nical Reference ($200) for documentation 





= If you want to program 
for OS/2, you have to pay 
through the nose for the 
privilege. 


on the function. If you’re sharp and know 
what you’re doing, you can write your 
own OS/2 function and structure declara- 
tions and put them in your C program. But 
it’s much safer and easier to use the DOS- 
CALLS.H and SUBCALLS.H header 
files, and for these you must also obtain the 
Programmer's Toolkit. 

That means you'll be spending a total of 
$1,475 for three IBM packages to program 
in C for OS/2. Throw in another $225 for 
the Macro Assembler/2 and you’re up to 
$1,700. That’s far too much money. 


THE HIGH COST OF COMPUTING 
Before DOS, we had CP/M. CP/M came 
with an 8080 assembler and a line editor. 
With DOS, we also got a free line editor 
(EDLIN) and a BASIC interpreter, but the 
assembler cost extra. With OS/2, nothing 
is free. Neither EDLIN nor the BASIC in- 
terpreter runs in protected mode. If you 
want to program for OS/2, you have to pay 
through the nose for the privilege. 

This is an insult to programmers and is 
clearly detrimental to the future of OS/2. If 
I didn’t know better, I'd swear that IBM 
and Microsoft were trying to sabotage 
OS/2 by inhibiting the development of ap- 
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PRODUCTIVITY 
@ ENVIRONMENTS 


plications and utilities. Where will the 
OS/2 programmers of tomorrow come 
from if it costs $1 ,700 to get started? 


IMPLICATIONS FORUS Under the as- 
sumption that $1 ,700 is still a lot of money 
for most readers of this column (it’s cer- 
tainly alot of money to me), I'll try to write 
the OS/2 utilities I present here so that you 
can re-create the .EXE files as inexpen- 
sively as possible. This means that I will be 
sticking to assembly language for the time 
being. Programming for OS/2 in C seems 
to be simply too expensive. 

Because IBM's Macro Assembler/2 
does not support the simplified segment 
directives introduced in Microsoft’s 
MASM 5.0, I will not use them in the 
OS/2 programs shown in this column. This 
means that you'll be able to assemble the 
programs using Microsoft’s MASM 4.0 or 
Microsoft’s MASM 5.0 under DOS or 
OS/2’s DOS compatibility mode, or using 
IBM’s Macro Assembler/2 under DOS or 
OS/2. You'll also need LINK.EXE and 
DOSCALLS.LIB, which are included 
with the OS/2 retail release, but nothing 
else. You will not need IBM’s Program- 
mer’s Toolkit. 

Obviously, there’s no way I can docu- 
ment all 221 OS/2 1.0 function calls in this 
column, so the purchase of a Technical 
Reference may be helpful. But there are al- 
ternatives to that. They’re called books, 


and in a forthcoming column Ill discuss | 
the various books now available (six at last 


count) that are devoted to OS/2. 

Meanwhile, I’m still waiting for Micro- 
soft’s ‘‘lower-cost’’ OS/2 software devel- 
opment kit. I still have a few hopes that it 
will be in better shape than IBM’s, but it 
doesn’t look now as if you’ll escape with a 
significantly less depleted wallet. Once a 
company charges $3,000 for a software 
development kit, it loses all sense of per- 
spective. 

What we need now is clear. We need a 
company skilled in creating low-cost pro- 
gramming software to tackle the job of put- 
ting together a low-cost OS/2 software de- 
velopment kit. Perhaps everything—com- 
piler, header files, import libraries, 
debugger, documentation-——can be sold in 
one simple package. 

Wouldn’t that be nice? Are you listen- 
ing, Borland? Pt 
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When your basic 
quantum leap is 
just not enough: 


ProBas. 


Professional Basio 
Programming Library 


library of routines that kicks 
Quereasic and BASCOM into Sth gear 
and gives you cre and capabilities 
beyond your wilt dreams. It’s the 
greatest thing since Sheed bread and you'll 
wonder how you survived without it. So 
much for hype, now down to brass tacks: 
@ 282 routines (226 in assembly) 
@ 800 page 3-part manual 
@ Windowing- features galore! 
@ Full/partial screen snapshots 
@ Virtual screens in memory 
@ Aesembly file 1/O- fast! 
@ Strings in numeric arraya 
@ Access EMS as files or arrays 
@ Full mouse support 
Five almost 200 other essential services to 
make your life easier and save hundreds of 
oprammnlag notre Bak all versions of 


ASCOM including j 


RSCOM iC ofore Osi Just $99.00 


ProBas. TootKir 


A selection of high-level modules that use 
the routines in the jas library to save 
hours of grunt work. 

@ B-Tree file indexing system 

@ Full-featured window editor 

@ Memory resident data storage 

@ Patch . EXE filee with data 

@ Menu generators for pop-up, 


pull-down, light-bar etc. 


The TootKrr comes with dozens of other 
powerful, handy, easy to use routines 
that conserve your most valuable asset of 
all, time. Frequent additions at_$10.00 


or free via modem! Requires 
Just $99. 00t 


ProBas. 
TzereComm TootKir 


Pron communications for use with 
Includes file transfer protocols 
like XMODEM and YMODEM, terminal 
emulations like 1100 and ANSI BBS, a 
and command center, an auto-chaler 
with hone aa data base and more. 
um = TootKrr comes with a 
rogram in BASIC, a setailed 
umented source code and 
detailed manual. Just $75. 001 


ProBas, the ProBas TootKrr and the 
ProBas TexzComm ToorKrr will make 
your programs better and save you 
countless hours- we guarantee if with our 

and our 30-day 


Broa 


For peters reenares notes on 


Rregogis ur BBS § Hager 7120/2400, 
1) ‘at gs an send in the 
reade 


x reply card, or just call. We love to 
talk about ProBas! 
To order please call: 


301-953-2191 
Ry HAMMERLY 
COMPUTER SERVICES, INC. 


8006 Sandy Spring Road Laure, MD 20707 
No royalty and not copy protected. 
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Affordable 
Networking 


Just $80 per PC 
Don’t get trapped in a multi-user 
world, With ExcelINET and your 

PCs, mainframe power is available on 

a desktop, without mainframe limita- 

tions. 

@ Preserves the single user, stand 
alone features of the PC, while al- 
lowing you to share information 
via file transfer. 

@ Eiiminates costly LAN cables and 
expensive network interface 
cards. 

@ Frees you from dedicated servers 
and network administrators. 


Features 

e@ Networks PCs, XTs, ATs, PS/2s 
and compatibles. 

@ Fiie Transfer quickly, accurately 
and inexpensively. 

e Share printers, plotters and 
peripherals, 

@ Modem support for world wide 
communications, 

e Exchange data between 3 1/2" and 
5 1/4" disks (allows laptops to 
share resources with desktops). 

@ Inexpensive RS-232 communica- 
tions. 





ExcellINET 


The Excellent Network! 
Special Introductory Offer 
2 PC Starter Kit (inciudes cables) 
Just $180 


EXCELLTECH, INC 
112 1/2 W. 3rd St. 
Yankton, SD 57078 
For orders and information call: 
(800) 553-TECH (8324) 
(605) 665-TECH (8324) 
CIRCLE S25 ON READER SERVICE CARD 


When Your Presentation is on the Line. . . 
Bring on GEM Presentation Team! 





Our presentation team puts a lot of work into researching 
facts and figures. But we know that's only half the battle. 
Because in presentations, you're judged not only on what 
you say, but how you say it. 

We use GEM® Presentation Team™ to create Robert's 
illustrations and diagrams, combine them with Rebecca's 
word charts and add Jim's graphs to produce first-rate 
presentation materials. Then, using our favorite desktop 
publishing software package, we merge our graphics with 
text to produce professional-looking proposals that reflect 
the quality of our company. And, since GEM Presentation 
Team is fast and easy to use, we can meet tight deadlines. 
This gives us an edge over the competition, and we'll take 
it. 

Because we feel great about our presentations, from their 
content to their professional appearance, our confidence 
can't help but show! 


SPECIAL FEATURES 

e Easy to leam and use. 

© Perfect partner to desktop publishing software -- GEM® 
Desktop Publisher™, Xerox®Ventura Publisher® and 
any other desktop publishing programs that import GEM® 
software-compatible files. 

¢ High performance across a wide range of hardware — 
IBM®Personal System/2™, IBM PC, PC/XT, PC/AT, and 
100% compatibles. 

© Supports a large number of high-quality output devices. 

© Fully compatible with existing DOS spreadsheets and 
databases. 


To make your presentations a success, call or write 

Digital Research Inc. for the dealer nearest you. Digital 

Research Inc., Box DRI, Monterey, CA 93942, 
1-800-443-4200. 


1) DIGITAL RESEARCH * 


GEM, Digital Research, and the Digital Research logo are registered trademarks and GEM Presentation Team and GEM Desktop Publisher are trademarks of Digital Research Inc [BM is a registered trademark and Personal Systemv/2 is a 
trademark of International Business Machines Corporation. Xerox is a registered trademark of Xerox Corporation. Ventura Publisher is a registered trademark of Ventura Software, inc. Copyright© 1987, Digital Research inc. All rights reserved. 
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CONVERTING 
ASCII TIME 


AND DATESTRINGS 


To add to your growing library of programming routines, here are two MASM routines that 
let you switch ASCII time or date strings into their binary equivalents. 


| he previous two installments of this 
"[csitns have presented C and 
MASM routines that convert binary 
times and dates into ASCII strings for dis- 
play. This time, in the interest of com- 
pleteness, I'll supply conversion routines 
| that go in the other direction, converting an 
ASCII time or date string into its binary 
equivalent. 


THE SCANTD ROUTINES The file 
SCANTD. ASM. shown in Figure |, con- 
tains the source code for two publie rou- 


name 
title 
page 


scantd 


$5,132 


SCANTD.ASM --- Convert ASCII times and dstes 
to hioary io NS-Dos format. 


copyright (c) 1998 ziff Ccommuoicstions co. 


3 PC Magszine * Ray Duncan 


This module contsins two public routines: 


3 SCANTIME 
3 Cell with: 


Returns: 


Carry = Clear if good time 
cH = hour 


cL = minute 
OR = second 
OL @ hundredths 


DS:SI = eddress+1 of terminstor 


DS:SI = address of striog 
Carry = Set if bad time 
or 


tines, SCANDATE and SCANTIME. Not 
surprisingly, SCANDATE converts an 
ASCII string of the form 


mm/dd/yy 


into a binary date, while SCANTIME con- 
verts an ASCII string of the form 


hh:mm:ss 
into a binary time (the seconds field is op- 
tional). 


Both routines perform a moderate 
amount of validation on the strings they 


SCANTD.ASM === time & date input coovarsioo 


Process, making sure that all necessary 
fields are present and separated by appro- 
priate delimiters, and that each field 
(month, day, ete.) has reasonable values. 
They use the Curry flag as a general indica- 
tor of success or failure: if the Carry flag is 
set on return, the date or time could not be 
converted, if the Carry flag is clear on re- 
tum, the date or time string was valid and 
converted successfully. 


SCANDATE and SCANTIME return 


their results in the same 4-byte format used 
by the MS-DOS Get Date and Get Time 


= year (1980+) 
= mooth (1-12) 
] day (1-31) 


DS:SI = sddress+] of terminator 


group 


_DATA segment 


ni aw a 
n2 aw 8 


convart ASCII time to bioary n3 dw s 


dimtab db 


timtab db 
timtab_lan 





dftab dw 
aw 
dw 


other ragisters praserved 


3 SCAMDATE 
call with: 


Returne: 


cerry = set if bad date 


dfptr 


Coovert ASCII dste to hicary 
DS:SI = addrass of string 


or 
Carry = Claar if good date 


Figure 1: Source code fron the file SCANTD.ASM, 


efu.? 
dimtab_len equ $-dlmtab 
ee 


aqu $-tlmtab 


mdy 


other registers preserved 
_DATA 


word public ‘DATA’ 


first converted field 
second converted field 
third convartad fiald 


velid date dalimiters 
length of table 


valid time delimiters 
length of tshle 


dste format tabla 

code @ = mon/dsy/year 
code 1 = day/mon/yaar 
code 2 = year/moo/day 


becomes addrass of 
mdy, dmy, or ymd 


fcontinues) 
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scantic 


scents: 





& F222 222 FF 


s 
. 


segment 
asoume 
extrn 


public 
public 


scantime proc 


push 
push 
push 
pusb 


cell 


cell 
je 
mov 


mov 
cell 
jc 


month 
year 


dey 
month 
yeor 


31,28,31 
30,31, 30 
31,31, 38 
31,30,31 


34 dup (8) 


daye in montb 


current country info 


word public ‘CODE: 
cot_TEXT, ds tDGROUP 
atoitsneer 3 we need ATOI routine 


scantime 
acendete 


¢ make these routines 
3} aveilable to Linker 


neer 


ax 3} gave registers 
bx 
di 
es 


getctry 
info if firet cell 


convert firet field 
jump, bad number 
seve result 


ebknum 
acant9 
ni, ax 


al, [si-1) 
cbkt 1m 
scant? 


check time delimiter 


jump if no good 


convert eecond field 
jump, bad oumber 
geve result 


cbknum 
scant? 
n2,ax 
n3,8 force seconds = 0 
@1,[#i-1) 
chkt lm 
acanti 


chknum 
scant? 
n3,ax 


if no delimiter, 
assume seconds absent 


convert third field 
jump, bad number 
gave value 

validate entry 


houra must be 6-23 
jump, bad hour 


pauper 
weine 
word ptr 


jump, bad hour 


minutes must be 8-59 
jump, bad minute 


scant9 


word ptr 
scant9 
word ptr 
scent? jump, bed minute 
seconds must ba 0-59 


word ptr 
jump, bad second 


acent9 
word ptr 
scant? jump, bed second 
loed the results... 
hours 

minutes 

seconds 

hundredths elweys = @ 


ch,byte ptr ni 
cl,byte ptr n2 
dh, byte ptr n3 
dl,@ 


common exit point 
3 restore registers 
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} Convert ASCII time to binery 


get ioternetionelisation 


another field present? 


pop 
ret 


scantime endp 


scandate proc 
oh 

ae 

push 

push 

cell 


cell 
je 
mov 


mov 
cell 
je 


je 


mov 


je 


jc 


candi: 


sacend9: 


Pop 
Pop 


pop 
ret 


scendate endp 


near 


ax 
bx 
da 
ea 


getctry 


ebknum 
acend9 
al, ox 


el,(si-1) 
cbkdlm 
ecend? 


chknum 
acand9 
n2,ax 


@1,[si-1) 
chkdlm 
ecand9 


chknun 
scand9 
n3,ax 


bx, dfptr 
bx, [bx+4] 


word ptr [bx], 9¢ 





} return to celler 


3} convert ASCII date to binary 


3} seve registers 


get internationalization 
info if first call 


convert first field 
jump, bed number 
seve result 


get delimiter 
3 and check it 
exit, bad delimiter 


convert second field 
jump, bad number 
gave reault 


get delimiter 
end check it 
exit, bad delimiter 


convert third field 
jump, bed number 
end seve result 


validate entry and 
loed results... 


3 point to year 
3 year must be 60-99 


3 jump, bad year 


word ptr [bx),108 


scand9 
cx, [bx] 
cx,1980 


daytab+2,26 


word ptr [bxj,3 


scandi 
daytab+2,29 


bx, ,dfptr 
bx, [bx+2] 


word [as [bx},2 


jump, bad year 
oad year and correct 
to renge 1968-1999 


edjust days/month table 
esoume not leep year 

is it @ leap year? 
jump, not multiple of 4 
fix table for leap year 


point to month 


month must ba 1-12 
3 jump, bad montb 


word aee {bx),13 


acend9 
dh,byte ptr 
di, [bx] 

di 


di,1 


bx ,dfptr 
bx, [bx] 


word ptr [bx),1 


scend9 


ax, [ditdaytab) 


ax, ([bx} 
ascends 


dl,byte ptr {bx}! 


1988 


¢ jump, bed month 
[bx]; load montb reeult 
elso prepere to index 
into deys/month table 


point to dey 

day must be >= 1 
jump, bad dey 

get max dey for this 
month from table 


3 jump, bad dey 
loed dey result 


common exit point 
restore registers 


return to celler 


(Figure t continues) 











services (interrupt 21h functions 2Ah and 
2Ch, respectively). Thus, they can be con- 
veniently used with the dcvt and tcvt 
routines presented in the last column. 

The table “*“SCANDATE and SCAN- 
TIME Calling Sequence’’ summarizes the 
arguments and results for the two proce- 
dures. | should mention that SCANDATE 
and SCANTIME are classic examples of 
the essential—but hair-splitting and tire- 
some—MASM application-building tools 
that LIB and LINK were invented for. You 
want to write routines like this just once, 
make sure they work properly, and then 
put them in an object module library and 
forget about the details forever. 





HOW SCANTD ROUTINES WORK 
The SCANDATE and SCANTIME rou- 
tines build upon a number of auxiliary rou- 
tines that are not exported for use by other 
modules. 

The first such helper routine is 











cbkdlm proc neer 3 check dete delimiter 3 DS:DI = ASCII field 
3 cell with: 3 veturna: 
} AL = cheracter to check 3 Cerry = cleer if ox 
j returna: 3 AX = velue of field 
i Cerry = Clear if oK 3 OF 
3 Carry = Set if not OK 3} Cerry = set if not OK 
j push da } make delimiter table 3 check if >= ‘@° 
pop @a + addresaeble cmp byte ptr [ai],‘@’ 
mov di,offset DGROUP:dlmtab gb chkni 3; jump, bed digit 
mav cx, dimtab leo 
repne acaab } compere to table 3 check if <= °9° 
emp byte ptr [si],‘°9°+1 
je ebkd9 3 jump if match found cme 3 invert Cerry flag 
7 (Carry is cleared) fe ebkni 3 jump, bad digit 
atc } @lse force Cerry = aet call etoi 3 convert field end 
ele 3 Cleer cerry fleg 
chkd3: ret i back to celler 
ehknis ret 3 beck to celler 
chkdlm endp 
ebknum endp 
cbktlm proc near 3 check time delimiter 
j call with: getctry proc neer # get country information 
} AL © cherecter to check test dfptr,-1 3 did we alreedy get info? 
i returns: jnz getc2 3 if we did, juat exit 
j Carry = Clear if oK 
j Cerry = Set if not OK mov ax, 3068h 3 Fxn. 36b © get DOS vers. 
int 2ib 2 transfer to MS-DOS 
pusb ds 3} make delimiter table 
| pop ea } addresaable or el,el 3 is it version 1.x? 
f mov di,offaet DGROUF:tlmtab jz getel 3 yea, jump 
| mov cx,timtab_len 
} mov ax,3668h 3} get current country info 
repoe aceab j compare to table mav dx,offset DGROUP:cbuff 
int alh 3 trenafer to MS-DOS 
je chkt9 t jump if match found 
} (Cerry ia cleared) getci: t get date code (defeults@) 
mov bx,word ptr cbuff 
stc j elae force Carry = set ahl bx,1 ; extract pointer to 
mov ax, (bx+dfteb) 3 date format table 
cbkt9: ret } back to caller mav dfptr,ex 
| cbktlm endp getc2: ret 3 back to celler 
getctry eodp 
| chknum proc near 3} check for valid numeric 
} 3 field and convert it | TEXT eods 
| | 3 call witb: an end (Figure | ends) 
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getctry. which checks the MS-DOS 
version and calls the Get Current Country 
Information service (interrupt 21h function 
38h) if the host operating system is Ver- 
sion 2.0 or later. It uses the date format 
code retumed by that function to set up a 
pointer that assists SCANDATE in inter- 
preting ASCII date strings. Code 0 is the 
“‘mdy”’ format used in the United States, 
code | is the ‘‘\dmy” format used in many 
European countries, and code 2 is the 
“tymd"* format preferred in Japan. 

Two other very simple subroutines, 
chkt1lm and chkdlm, test whether a 
character belongs to the valid set of time 
and date delimiters. The actual delimiters 
are stored in tables named tlmtab and 
dlmtab. ‘You can alter or expand these 
tables freely to suit your own purposes, 
and the chkt1m and chkd1m routines will 
adjust their actions accordingly. 

The procedure chknum is called by 
SCANDATE and SCANTIME to convert 











an ASCII numeric string to binary. The 
routine ATOI (from our February 16, 
1988, issue), which is called to do the actu- 
al work of conversion, simply terminates 
on any nonnumeric character and does not 
retum error codes. Thus, we must wrap the 
call to ATOI inside the procedure 
chknum, which tests for the existence of 
at least one numeric digit. 

Assuming that these various helper rou- 
tines are in place and functioning properly, 
SCANDATE and SCANTIME operate in 
a rather similar and straightforward man- 
ner. They first convert all of the ASCII nu- 
meric fields in the supplied string to binary 
by calling chknum, chktlm, and 
chkdlm, and they terminate with an error 
flag if a required field is missing or an in- 
valid delimiter is encountered. The results 
are stored in the variables N1, N2, and N3. 

At this point the two procedures diverge 
somewhat; since SCANTIME is simpler, 
it will be discussed first. Each of the con- 
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verted fields (hours, minutes, and sec- 
onds) is checked to make sure it has a legal 
value. We ignore the hundredths-of-sec- 
onds field in the SCANTIME routine 
(even if it was present in the input) since its 
usefulness in an interactive program is at 
best prohlematie. Finally, the hour, min- 
ute, and second values are loaded into the 
appropriate registers and the routine re- 
turns to its original caller. 

In the case of SCANDATE, validation 
of the input is somewhat more complicat- 
ed. The pointer dfptr, which is set by 
the getotry subroutine, is used by 
SCANDATE to determine which of the 
three variables NI, N2, and N3 contain the 
day, month, and year. This allows SCAN- 
DATE to adapt its operation to the three 
different date formats that are supported by 
MS-DOS. 

When checking the various fields, 
SCANDATE first tests the year. If the year 
value is legal, it is used to update the table 
daytab (which contains the number of 


Cafl with: DS:SI 
Returns: Carry 


Carry 

CH 

CL 

DH 

DL 

DS:SsI 
Other registers preserved 





Calf with: DS:S! 
Returns: Carry 


Carry 
cx 
DH 
DL 


Other registers preserved 
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days in each month) to allow for 29 Febru- 
ary days during leap years. Next, the 
month value is checked for validity; if it 
Passes, it is used to extract the maximum 
legal day number for that month from 
daytab. Last, the day ischeeked to make 
sure it is in the acceptable range. Once all 
these barriers have been crossed, SCAN- 





DATE loads up the registers with the re- 
sults and exits. 

] may seem to be harping on interna- 
tionalization issues, but they are worth 
paying attention to—especially if you are 
developing a commercial product. If 
you're alive to monetary considerations, 
remember that the U.S. market is not infi- 
nitely large and the competition in most 
niches is fierce and growing worse. Many 
overseas markets are still relatively open, 
and a little time spent on intemationaliza- 
tion support may increase your share sig- 
| nificantly. 

Simply in terms of plain etiquette, just 
put yourself in the shoes of a European 


SCANDATE and SCANTIME Calling Sequence 


Calling sequence for SCANTIME procedure 


Converts an ASCII time string into MS-DOS binary time format. 





= address of string 

= Set if bad time 

or 

= Clear if good time 

= hour 

= minute 

= second 

= hundredths 

= address+1 of terminator 


Calling sequence for SCANDATE procedure 


Converts an ASCII date string into MS-DOS binary date format. 


= address of string 

= Set if bad date 

or 

= Clear if good date 

= year (1980+) 

= month (1-12) 

= day (1-31) 

= address+1 of terminator 











user who is accustomed to typing his dates 
with day first and month second. If your 
product is good enough, he'll still buy it 
without internationalization support, but 
he'll be constantly annoyed by misentered 
dates: either dates that require reentry or 
dates that slip by validity checks but actu- 
ally have the month and day interchanged. 
My visits to Europe, and struggles with 
European keyboard and date mappings 
while I was trying to get some work done 
there, have convinced me that internation- 
alization support in software needs a lot 
more attention, so I'll be riding that hobby- 
horse frequently in this column. 


A SCANTD DEMO The program 
TRYSTD.ASM (Figure 2) demonstrates 
use of the SCANTIME and SCANDATE 
routines. It prompts the user for a date en- 
try, converts the date to binary with 
SCANDATE, reconverts the hinary date 
to ASCII with devt, and displays it. It 
then prompts the user for a time entry and 
gocs through a similar two-way conver- 
sion and display with SCANTIME and 
tevt. The demo program may be termi- 
nated at any time by pressing the Enter key 
alone in response to a prompt. 

To use the TRYSTD demo program, 
you will need the files TRYSTD.ASM and 
SCANTD.ASM from this issue, TD.ASM 
(May 31, 1988), and ATOI.ASM (Febru- 
ary 16, 1988). Assemble all of the source 
files into object files by entering the fol- 
lowing sequence of commands: 


MASM TRYSTD: 
MASM SCANTD; 
MASM TD; 
MASM ATOT; 


Then link the object files into the execut- 
able file TRYSTD. EXE with 


LINK TRYSTD+SCANTD+TD+ATOI ; 


If you wish, you can ereate a simple 
TRYSTD MAKE file (as shown in Figure 
3) that will automate the process of build- 
ing the TRYSTD.EXE demo. Then, 
whenever you make a change to any of the 
source files, you can simply enter 


MAKE TRYSTD 


The MAKE utility will determine which 
files need to be reassembled, then link the 
executable program from its component 
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Princetons Very Good Answers. 


Without question, Princeton’s PSC-28 and PSM-03 monitors will bring you the ultimate in 
VGA performance. Princeton was the first to offer truly compatible VGA dedicated monitors. 
Our PSC-28 is a 770 x 570, .28mm dot pitch, high resolution analog color monitor that can 
display an infinite number of colors. The PSC-28 also features a convenient color button for 
green, amber or cyan text. The PSM-03, a high resolution analog monochrome monitor 
gives you outstanding 800 x 630 resolution, and the ability to display infinite shades of 
gray. Plus sharp crisp graphics and character definition from its dynamic focusing circuitry. 

Both monitors are compatible with IBM PC* XT* AT* PS/2, Apple Macintosh SE* 
and compatible personal computers. Each gives you full compatibility with the leading 
VGA adapter cards including the QuadVGA and VEGA VGA. So if VGA meets all your 
needs (and you don’t require the additional flexibility of our famous ULTRASYNC and 
MAX-15 ese Eas investigate the cost/performance value of the 
_—— oro PSC-28 and PSM-03. 

= 7 Unsurpassed quality, service and 

1] ee make it hard to beat 
| Princeton monitors. We offer better 
| ) value than our competition. We call it 
the Visible Edge. For answers to all 
| | your questions about VGA compatible 
monitors, contact us at 601 Ewing 
Street, Building A, Princeton, New 
Jersey 08540 (609) 683-1660, x 811. 
* Requires proper adapter card 


PRINCETON 


GRAPHIC SYSTEMS 


AN INTELLIGENT BYSBTEMS COMPANY 







THE VISIBLE EDGE 
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How to pick 


Though most mice out there look pretty 
much alike, they’re not all equal in performance. 
It pays to be just a little choosy to make sure you 
end up with the right mouse for your needs. 

Starting with software. If you want full com- 
patibility with all of your software, all you have to 
do is look for a mouse with the Logitech name. 
There are four in all, each one designed for dif- 
ferent hardware needs. 


THE HiREZ MOUSE 


If you’ve got your eyes on a high-resolution 
screen, the mouse to get your hand on is the new 
LOGITECH HiREZ 
Mouse. 

With a resolution of 
320 dots-per-inch (as 
compared with 200 dpi 
or less for ordinary mice), 
it covers the same area 


i The LOGITECH 
on your high-res screen —=—HiREZ Mouse needs 
but needs less of your Files oss og 
desk to do it. More than amount ae 
50% less. Saving you heme ag 


valuable desk space, and 











Good instincts run in this family (left to right): the new LOGITECH HiREZ 
Mouse ($179), the only mouse desi high-res screens; the LOGITECH 
Series 2 Mouse for the IBM PS/2 (899, plugs right into mouse port): and the 
LOGITECH Mouse for standard screens ($ 119, in bus and senal versions). 

All come with Logitech own Plus Software, which assures ease of use with 
virtually any software, mouse-based or nat. 
effort: mouse maneuvers that used to require 
sweeps of the hand are now reduced to a flick of 
the wrist. 

Which makes this new mouse a hand's best 
friend. And a more reliable, long-lasting com- 
panion. And, like all Logitech mice, it’s fully 
compatible with all popular software, and 
equipped with a Lifetime Guarantee. 


THE SERIES 2 
MOUSE 


For those who've chosen 
the Personal System/2," the 
most logical choice is the 
LOGITECH Series 2 
Mouse. It’s 100% com pati- 
ble with PS/2, and plugs 
right into the mouse port, 
leaving the serial port free 
to accommodate other 
peripherals. 


e right mouse. 


{ 
BUSTED pBkcne Mea 
(aa Pand 


THE ALL-PURPOSE MOUSE: 
SERIAL OR BUS 


Most people find our standard mouse is still 
the best choice for their systems. It's available in 
both bus and serial versions, one of which is sure 
to fit perfectly with your hardware. And with all 
your favorite software —whether mouse-based 
or not. 

Its hardly an accident that only Logitech 
offers you such a complete selection—we're the 
only mouse company to design and manufacture 
our own products. We make more mice, in fact, 
than anyone else. Including custom-designed 
models for OEMs like AT&T, DEC, and 
Hewlett-Packard. 

The three mice pictured to the left come with all 
this expertise built right in. Which explains 
an interesting paradox: while 
you may pay less for a 
Logitech mouse, you'l 
surely get more in 
performance. 





And in comfort. With a unique lightweight 


ergonomic design. Low-angled buttons for maxi- 
mum comfort and minimum fatigue. An exclusive 


technology that guarantees a much greater life 
span. An exceptionally smooth-moving, dirt- 


resistant roller ball. And natural compatibility with 


| all PCs, look-a-likes, and virtually any software. 
All of which leads to an inescapable conclu- 
sion: if you want to end up with the right mouse, 
start with the right mouse company. 


Logitech. We’ve got a mouse for whatever the 


task at hand. 
For the dealer nearest you, call 800-231-7717 





Tloaceane locrare | 


oo ane 


Sl 





‘A delice stant pla Lost apiece alll alsctiple cklian (al 
prices include mouse, Plus Software, and application): 


LOGICADD...$189. | PUBLISHER PACKAGE LOGIPAINT SET... 
Turns your PC mto +. $179, PUBLISHER $149. Eleven type 
a full-featured CADD _ software lets beginners and fonts and a I6-color 
thing you need for Jesional, lugh-impact move easily into both 

line . Dengn templates LOGICADD and 
drawing and CADD. make page layout easy. PUBLISHER documents. 


(800-552-8885 in California). Or fill out and mail 
the coupon below to: Logitech, Inc., 6505 Kaiser 
Drive, Fremont, CA 94555. In Europe, call or write: 
Logitech Switzerland, European Headquarters, 
CH-1111 Romanel/Morges, Switzerland y 
(++41-21-869-9656). 


Carnet, inc., 6505 Kaiser Drive, Fremont, CA 94555. 4 
| Logitech Switzerland, European Headquarters, 
CH-1111 Romanel/Morges, Switzerland. 
TEES, 
| Yes! Please send me the name of the nearest Logitech dealer. 
| Name 
| Com 


Address 





| 
| 
| 
| 
Title | 
| 
| 
| 


rsonal System/2 ts a trademark of International Business Machines, —— 
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name 
title 
page 


TRYSTD.ASM -- damonsatrata usa of time and data 
convarsion routines in $CANTD.ASM 
and TD.ASM. 


trystd 
TRYSTD --- time & deta conversion demo 
55,132 


si,offsat BGROUP:magda 
hx,3 
tevt 


+ now display time 
dx,offset DGROUP:mag4 


Prompts usar for data end time, converts input 
to binery and checks it for velidity, then 
convarts binary data and time back to ASCII 
for display. ro 3 diepley "Bed tine!™ 
dx,offset DGROUP:msg6 

ex,mag6_lan 
pmag 

meinl 


3 go do date again 


To axit from this damo program ji:= prase <Entar> 


alone @t tba prompt. go do data again 


Ray Duncen * PC Magazina * February 1988 





agqu 
aqu 
agu 
agu 
equ 


group 


Bagnent 
assume 


axtrn 
axtrn 
extrn 
axtrn 


Sdb 
Sah 


3 ASCIT carriaga return 
3} ASCII lina faad 


} standard input handle 
andard output handle 
3 stendard error handle 


word public ‘cpDE’ 


ep: _TEXT,ds: DATA 


ecantime:naar 3 convart time to binary 
scandate near y convert data to binary 
tevt:near 3} convart time to ASCII 


devt:naar } convart date to ASCII 
naar 


3 Maka our dete sagment 
3} addressable... 


; display ‘Entar data" 
dx,offsat DGRDUP:ms gi 
ex,mogl_lan 
pmsg 
gline 


ax,2 
maind 


3 get data from usar 
3 ampty lina? 
3 yes, exit 


3} convert tha dete 
si,offsat DGRDUP: ibuff 
scandata 
main2 3 jump if bad data 
# convart data for output 
si,offsat DGROUP:msag2a 
bx, 3 
devt 

+ now display data 
dx,offsat DGROUP:mag2 
ex,meg2_lan 
pmag 
mein3 } now do time 

3 display ‘Bad datal* 
dx,offsat DGROUP:msg5 
ex,msg5_lan 
pmsg 


3 display *enter tine" 
dx, offset DGROUP:m—ag3 
ex,meg3_lan 


3} gat time from user 
3 ampty lina? 
3 yea, exit 
3} convert tha time 
ai,offset DGROUP: ibuff 
scantime 
noin4d 3 jump if bad time 


} convart time for output 


maind: 





TEXT 


_DATA 


magl 


meg2 
mag2a 
mag3 
megé 
megda 


magé 


ibuff 


_DATA 





STACK 


ax,4c38h 
21h 


final exit to MS-DOS 
with raturn coda=é 


displey a messaga 
eall witb 

DS:DK = messaga 
cx = length 


bx, stdout 
ah, 48h 
2lb 


standard output handla 
function 4$H = write 
transfer to MS-DOS 
back to callar 


# gat line from user 


3 wet DS:DX = buffar 
dx, offset DGROUP: ibuff 
ex, 38 cX = meximum langth 
bx, stdin standard input handla 
ah, 3fh function 3FH = raad 
2th transfar to MS-DOS 
back to callar 


mov 
mov 
mov 
mov 
int 
rat 


andp 
ands 


sagment word public ‘DATA’ 


db er, lf,1f 
ab Enter @ data: 


magl_len equ $-msgl 


db er,lf 
dh *You entared: 
db PUK/KX/EX* 


mag2_len equ $-msg2 


db er,1f,1f 
db *Entar e time: 


msg3_lan aqu $-meg3 


db er,1f 
db "You antarad: 
db OUR EAR AX” 


meag4_lan aqu $-msg4 


db or,1f 
db “Bad datal? 


meg5_len equ $-meg5 


db er, 1£ 
db Bad timer" 


msg6_len aqu $-meg6 


db 6@ dup (7) 3 dnput buffer 


ends 


pagment para stack ‘STACK’ 
db 128 dup (7) 
ands 


end mein 








Figure 2: Source code from TRYSTD.ASM. 
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“Lifetime Memory Products also get your money's worth in terms of 
looks like one of the better mail- warranty, technical support, and good 


order sources for fixed disks. You treatment from the sales staff.” 











Infrodiing the Sate $1251-1: a The new MiniScribe® 3650: 40 megabytes of fast- 
and 30ms access time at an incredible price. access (61ms) storage space at a fraction of the cost 


Features half-height, 5.25-inch size. of two 20M drives. 

The Kit Includes: The Kit Includes: 

© Seagate Model $T251-1 hard drive © MiniScribe Model 3650 hard drive 
¢ Installation manual ® Installation manual 

¢ Cable *® Hard drive controller and cables 


* Lifetime Backup Utilities and manual * Lifetime Backup Utilities and manual 





AT D : Our AT drives come with data PC KITS: Our kits come complete with a hard 
cable, caine slides and manual for quick drive, controller card, mounting hardware, cables, 
installatio 


n. and illustrated manual. 


20MB Seagate, 65ms 20MB MiniScribe, 65ms .......++++++«-$279 
40MB Seagate, 30ms 20MB Seagate, 65MS.........ccceeceors 
43MB MiniScribe, 25ms ... 40MB MiniScribe, 61ms .....000+000000$39 
71MB MiniScribe, 28ms 





not only get good hardware, you - Walt Rowinsky, PC Magazine Dec. 8, 1987 








FEATURE ITEM 






MiniScribe quality and our ultra- 
fast RLL controller — a truly 
superior hard drive kit, including 
cables, mounting hardware, and 
installation manual. ...... $1189 










Comcc.pne 
SCRIBECARDS: 


The ScribeCards by MiniScribe are 
shock mounted, fast-access-time hard 
drives mounted on a controller card. 


Scribe 20MB, 68ms .... 





CONTROLLER CARDS: 


PC Hard Disk.... 








FREE WITH Lifetime NOQCHARGE Free UPS National Sales: 
EVERY HARD Backup = FORUPS_)—sBrOund 


Utilities — 
DRIVE Basie up, GROUND 


compares, and restores your SHIPPING continental 


files, Easy to use, reliable, and USA. Sixty-day, money-back Rane Fay eae 


fast! guarantee does not include Sane le Sp 


shipping 1-800-622-8001 


within the In Texas: 1-800-288-4445 





freight. Prices are subject to Customer Service: 1-512-335-7598 


change without notice. Texas Monday - Friday: 8am - 7pm 
All times Central Standard Time 


residents add 8% sales tax. 
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Lifetime Memory Products 
12611 Research Blvd. #400 
Austin, Texas 78759 


j 


Were talking about the DBMS 
youve been hearing about. 

The PC database management 
system that “leapfrogs into the next 
generation,” the ‘most powerful, 
easiest to use DBMS ever made for 
aPC’ 

But its not the PC database 
system that may ship at the end of 
July, Its here. Now. 


MEET THE NEW 
DBMS STANDARD. 


Meet R:BASE” 


SORRY BUT 
THE NEXT 
GENERATION 








“It combines the ease of use a novice 
requires with the sopbistication and power 
a professional demands. R:BASE for 
DOS is clearly the best general-purpose 
PC DBMS available today.” 


DATABASE 
WON'T SHIP 
IN JULY 


Whether learning any commands. 
youre a novice or Screens, forms and reports are 
an expert,R:BASE all laid out visually, so what you 
is now your best see is what you get. 
choice for order- For data management on the 
entry and inven- fly, R:BASE uses PBE (Prompt By 
tory control, Example) instead of QBE (Query 
personnel and pay- By Example) because queries arent 
roll, or any other _ all you need to do. Just select tasks 
database applica- and R:BASE does them, helping 
tion, large or small. you with menus, prompts and 
But you dont have to take our on-line help. 
word for that: ‘To automate your database 


needs, you can record all your key- 
strokes in the interactive mode, 
then play them back later. 

Or use our second-generation 
application generator to quickly 


—PC Week and easily create user-friendly 
NOBODY LIKES 
DOING THINGS IF YOU DON’T WANT TO READ ALL THAT, 
THE HARD WAY. READ THIS: 
. . Prompt-By-Ex does everythin 
So R:BASE uses its eae 
advanced technology WYSIWYG screens, forms and reports. 


to let you do everything, 
even create complete 
applications, without 


WYSIWYG screens forms and reports. 


You'll have 


to see it 
to believe it. 


d way 


Automatic applications for novices and quick prototypes 
tor power users with no programming, no commands. 
Really easy SQL that even novices can use with menus, 
prompts and on-line help. 

LAN sare free for up to 3 users, with full concurrency 
control down to the item level. 


Real OS2 means that R BASE 1s the only PC DBMS that 
gives you multi-tasking, automatic caching, etc. 

Share micro data by importing/exporting dBASE," Lotus," 
Multiplan,” ASCII files or import from pls:file® and 

dBASE II* 


Share mainframe data from SQUDS, Ramis Ill, SAS. 

etc. through Lotus The Application Connection.” 
Companion products include: network six-pack and 
unlimited LAN versions; runtime; business graphics; 
Program Interface to C, Pascal and FORTRAN. English as 
a query language. 














ES 
SHIPPING 
NOW 


applications without learning a single command 
or writing a single line of program code. 


IS R:BASE FAST? 
IT SCREAMS! 


We rewrote R:BASE in C and optimized it 
for speed. 

Then made it smarter, so database 
operations like SORT, VIEW and 
CROSSTAB are up to 20 times faster 
because R:BASE automatically chooses 
the fastest way to get the infor- 
mation you need. 

And our built-in inter- 
mediate code compiler adds 
another giant burst of speed. 

MORE POWER 


THAN YOU MAY 
EVER NEED. 






mode, or 
embedded in 

custom programs. 
Includes an intermediate-code 





With no pro- 
gramming, novices 
and experts can quickly and 









easily include advanced features compiler that generates fast, effi- 
like data validation. Computed cient code. Offers a runtime 
values and conditions. Look-up package. And more. 


capabilities. Even relational links 


for order-entry or invoicing sys- LAN, OS/2 

tems so that data is entered into or AND A WHOLE 

retrieved from multiple files. ___ LOT MORE. 
Or you can work directly with R:BASE for DOS 

R:BASES extensive programming comes out of the box 

language, or easily build on the with support for up to 

code produced by our application 3 LAN users (more 


available), with con- 


generator. 
currency control 


R:BASE supports up to 80 tables 
(data files) in a database. Provides 
scores of scientific and business 
functions, powerful commands, 
password protection and key- 
board macros. Has a really easy 
to use SQL that can be used 


with menus, in command 
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down to the item level. And R:BASE 
for OS/2 has the same features and 
facilities with the added bonus of 
multi-tasking—so anyone can do 
several things at once—and even 
faster performance. 

With all this, R:BASE for DOS (1-3 
users) is just $725; R:BASE for OS/2 
(multi-tasking) is $895. Check it out 
with your nearest dealer, or contact: 
Microrim, Inc., PO. Box 97022, 
Redmond, WA 98073. 

What are you waiting for? 
Call 1-800-624-0810 today. 


R:BASE 


From Microrim 


From Alaska and Canada, call 1-206-867-1800, Department PCM614. Microrim and R:BASE are 
trademarks of Microrim, Inc. Other products and services mentioned are not.©Microrim 1988 
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object files. MAKE files look cryptic but 
are actually fairly simple. The file in Fig- 
ure 3 contains a series of dependency state- 
ments followed by commands. A depen- 
dency statement takes the form 


PRODUCTIV{ITY 


The source may be one or more files. 
MAKE evaluates a dependency statement 
by comparing the date of the source file(s) 
to that of the target file. If any source file is 
dated later than the target file, MAKE car- 
ries out the commands (terminated by a 


target : source 


atoi.obj : atoi.asm 
masm /Zi atoi; 


trystd.obj : trystd.asm 
masm /2i trystd; 


scantd.obj : scantd.asm 


masm /Zi scantd; 


td.obj : td.asm 
masm /Zi td; 


blank line) that follow the statement. 


trystd.exe : trystd.obj scantd.obj td.obj atoi.obj 
link /codeview trystd+tscantd+tdtatoi; 





Figure 3: A MAKE file for the TRYSTD.EXE demo program. 


Altematively, if you have been putting 
the program modules previously published 
in this column into an object module li- 
brary (I'll assume you called it PP.LIB), 
you can add SCANTD.OBI to the library 
and then create TRYSTD.EXE by enter- 
| ing the commands 


LIB PP +SCANTD; 
LINK TRYSTD,,, PP; 


As we build more and more programs for 
this column out of multiple object mod- 
ules, the advantages of becoming comfort- 
able with MAKE and LIB will become in- 
creasingly evident. 


THE IN-BOX Please feel welcome to 
send your comments and suggestions to 





me care of any of the following e-mail ad- 
dresses: 

BIX: rduncan 

CompuServe: 72406, 1577 

MCI Mail: Imi PC 





Facing 
your 
facts? 


— 


the operator of a small busi- 
ness you are constantly being 


challenged to respond quickly. Easy 
and efficient access to your financial 


data is often critical to the success 
of your operation. 
Bedford Integrated Accounting 


has been designed to let you face 
your financial facts quickly. Through 
fully integrated general ledger, 
receivables, payables, payroll, 
inventory and jobcosting, your 
records are as current as the latest 
entry. 

With Bedford, financial reports are 
available immediately on your com- 
puter screen. No more rustling 
through stacks of paper for details 
of that transaction, or waiting days, 
sometimes weeks to see your 
financial position. You get the facts 
you need when you need them. 
Simply and comfortably. 

If you find you're not able to 
respond as quickly as you would 
like, drop by your nearest Bedford 
dealer. They'll show you some facts 
about our $249 software we're sure 
you'll have no problem facing. 


bedford, 


making software comfortabie™ 
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bedford. 


Integrated Accounting Software 


=e 





= 






Guat att ie 


Bedford Software Corporation - 15311 N.E. 90th Street - Redmond, WA 98052 - (206) 883-0074 
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Introducing the Panasonic® Laser Partner™ 
11 pages per minute (all originals, text) * Two paper cassettes « Optional envelope cassette ° 11 built-in fonts. 
Call for information or dealers: 1-800-PIC-8086. 


Panasonic, 
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An inside look at 


The more you look into 386 compatibles. the more 
you realize that well thought-out design innovations 
(that really work) are few and far between. 

That's why our engineers set out to design the 
GV-386. They realized they could unlock more of the 
chip’s potential. if only they could speed up data retrieval. 


without affecting system reliability. 
INNER POWER 


Here's how they did it: a high-speed RAM cache 


circuit—a full 64K of superfast 
memory—that puts your most fre- 
quently accessed data right at your 
fingertips. If you're ever involved in 
processing complex databases, long 
spreadsheets, or detailed engineer- 
ing drawings, you'll see the value of 
this innovation in a second. literally. 
Best of all, the cache circuit 
actually makes the GV-386 more reli- 


able than other high-speed machines, 


by sparing integrated circuits from 
harsh overloading. 


Our BBS1s on-line 24 hours 
Call The Soft Stop at 918-252-9137 


Prices subject to change 








QUALITY THROUGHOUT 
Of course, our most important criterion when 


designing our super compatible wasn't speed—it was 


quality. Take a look inside the GV-386 and you'll see it 
everywhere: from the highest quality components avail- 
able to the intelligent use of special CMOS RAM to store 


system set-up information. On the outside, the fit and 
finish of the GV-386 would make Big Blue green. Even the 


GV-386 

Specifications 

@ Available with 16MHz 
or 20MHz CPU 

Q Zero Wait States 

(64K Cache (keyboard 
enabled) 

OQ IMBRAM on-board, 
expandable to 4MB 

G Socketed for 80287 or 
80387 

@ 1/0 Bus runs at 8MHz for 
hardware compatibility 

Six 16-bit slots; Two 8-bit 
slots 

G Price: 20MHz systems start 
at $2,750; 16MHz systems 
as low as $2,375 
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user's manual has impressed users and reviewers alike. 


Wed like to tell you more about 
what went into the GV-386. Give us a 
call and we'll give you the whole story. 
We'll also tell you about our exclusive 
30-Day Compatibility Guarantee, our 
full One-Year Warranty and our toll- 
free support service. 

The GV-386 from PC Designs. 
With design innovations this 
advanced, at this price, it's an 
open and shut case. 


[PC DES 


Call us now at 1-800-32-BIT PC 
{800-322-4872} 

2500N Hemlock Circle Broken Arrow. OK 74012 

© 918-251-5550 (Fax 918-251-7057] 


19 Rector Street Suite 2705, New York NY 10006 
° 212-514-7280 {Fax 212-797: 3973] 


PRODUCTIVITY 


= DOUGLAS COBB AND STEVEN COBB 


SPREADSHEET 
CLINIC 





Using the same macros in different worksheets; converting numeric test scores to letter 
grades; trapping macro errors; calculating Canadian mortgage payments in 1-2-3. 


TRAPPING CTRL-BREAK Trapping the Ctrl-Break combination is 
In addition to trapping other macro errors, | usefil in a variety of situations. For exam- 
the {OnError} command traps the error | ple, you may wish to make the user confirm 
caused by pressing the Ctrl-Break key | the cancellation of the macro, instruct 
combination. One useful way to use that | 1-2-3 to invoke a cleanup routine, and so 





capability is illustrated in Figure 1. This 
embellishment of the ubiquitous ‘‘enter 
and move”’ macro uses Ctrl-Break to bring 
up a custom menu. The choice you make | 
from that menu determines the direction in 
which /-2-3 will move the cursor when 
you hit Enter. 

When Ctrl-Break is struck, execution 
branches to the cell named \a (the first cell 
in the macro). The next statement presents 
the menu. The choice you make deter- 
mines the direction in which the cursor will 
move when you press Enter. If you choose 
Right, Left, Up, or Down, /-2-3 puts the 
labels ’{Right}, {Left}, {Up}, or {Down}, 
respectively, into the cell named DIR 
(B10). The program then branches to the 
cell named LOOP (B9), where it pauses 
while you make an entry. As soon as you 
press Enter, /-2-3 looks tocell B10, which 
will contain a command that instructs it to 
move the cell pointer one cell up, down, to 
the right, or to the left. 

You can continue to make entries until 
you press Ctrl-Break again, at which point 
1-2-3 trips the {OnError} command and 
routes the execution of the macro back to 
cell Al. The statement in that cell resets 
the error-trapping mechanism, presents 
the menu, and lets you choose Quit to can- 
cel the execution of the macro. 

Richard Ruiz 
Toronto, Ontario 
Canada 





forth, after he presses Ctrl-Break. 
Unfortunately, {OnError} statements 
are not error specific: they will trap any 
macro error that occurs during execution 
of a macro, not just the ones you want them 
to trap. You can make \-2-3 respond dif- 


| ferently to different errors that trip the 


{OnError} command, however. To do this 
you must use the optional second argu- 
ment of the {OnError} command, which 
instructs \-2-3 to store a message explain- 
ing the error that tripped the {OnError\ 


5 
{Onfrrer \a} 
{Menakranch c#orces} 


left 
wove cursor right Move cursor lezt 
dat buasaietanel” ? 
{Branch Loop’ {Branch LOOP) 
qn) 


{Branch Loop) 


i 
a 
a 
4 
s 
‘ 
? 
a 
o 
a 
L 
a2 


ne 


¢ 
{Onkrror | MESSAGE) 
{Menutranch ¢8OIcRs} 


left 
Nove cursor left 
{lat DIR," {Left)" 


Move cursor right 
{let OIM," (Right}”}> 
Branch LOOP) {Branch Lor) 


{at Dare (Late } {iat Din, "(Up)" > 











command in a cell of the worksheet. That 
way, you can use an {If} command to test 
the message and route the macro in differ- 
ent ways, depending on the result, 

The macro shown in Figure 2 uses this 
technique. In the event of an error, the first 
Statement in this macro routes execution to 
the cell named TEST (B13) and stores the 
error message that appears at the bottom 
of the screen in the cell named MESSAGE 
(BIS). The statement in TEST checks to 
see if MESSAGE contains the label 
"Break, as it will if you’ve pressed Ctrl- 
Break. In this event, \-2-3 branches back 
to the beginning of the macro, resets the 
error-trapping mechanism, and displays a 
menu that allows you to Set the direction of 








Up 

Move cursor up hove cursor down Cancel 
{let DIR,{Down}"} {quit) i 
{Branch LOOP) } 


{Branch LOOP} 


Up 

Move cursor up pees cursor down 
> {Let BIB,"{Up)") {Let aes 

{Branch £00P} {Branch Loop! 


Figure 2: A modification of the macro in Figure I that traps only Cirl-Break. 
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the cell pointer. If MESSAGE contains any 
other label (as it will if au unatticipated 
error tripped the {OnError} statement), 
1-2-3 will simply cancel the execution of 
the macro. 


CALCULATING LETTER GRADES 
| use /-2-3, Release 1A, to keep track of 


| students’ grades in the various college 
| courses I teach. As a part of the grading 


process, | necd to convert numeric scores 
into letter grades. Since /-2-3 1A retums a 
value of 0 for labels, | can't use an 
@ VLOOKUP function for this purpose. 
Consequently, | use the macro shown in 
Figure 3. 

This macro calculates the letter grade 
equivalents of a column of numeric scores. 
It is invoked while the cell pointer is in the 
cell immediately to the right of the one that 
contains the first numeric score. For exam- 
ple. to compute the letter grades for the 
scores in cells B22..B26 of the worksheet 
shown in Figure 3, you would invoke the 


macro while the cell pointer was posi- | 


tioned on cell C22. 


The first statement in the macro copies | 
the numeric score in the cell to the left of | 


the cell pointer into the cell named SCORE 
(B18). In the example in Figure 3, if the 
cell pointer was on cell C22, /-2-3 would 
copy the value 73 from cell B22 into 


| SCORE. The next 13 statements deter- | 


8 
/c{Left}~scorE~ 
/xiSCORE=8~ /xq7 


CRyYanewne 
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mine the magnitude of the value in 
SCORE and enter the appropriate letter 
grade into the current cell, i.c., the cell to 
the right of the one containing the numeric 
score. 

After entering the letter grade into the 
current cell, /-2-3 branches to the cell 
named CONTINUE (B15). The statement 
there instructs the program to move the cell 
pointer down to the next cell. The next 
statement sends /-2-3 back to the begin- 
ning of the macro to determine the letter 
grade for the next score. The program con- 
tinucs in this fashion until it moves beyond 
the last row of the table of scores. At that 
point, the cell to the left of the cell pointer 
will be empty, /-2-3 will replace the value 
in SCORE with nothing, the /xi statement 
in cell B2 will be true, and the execution of 
the macro will be canceled. 

Because the cutoff points for each letter 
grade are listed in a table, you can change 
the *curve’’ without altering the macro. 
You simply change the values in the sec- 
ond column of the table. 

Robert E. Daniels 
Chapel Hill, North Carolina 


This is a good example of a technique that 
lets yo Kse macros to circumvent 1-2-3, 
Release 1A's unfortuuate inability to work 
with strings, If vow use 1-2-3, Release 2, 
yor could use the fraction 


¥ 
Grede 


¢ 
cutoff Point 


/ xi SCORE>=G3~A~ /xgCONTINUE~ A 
/ x1 SCORE>=G4"A-" /xgCONTINUE™ 
/xiSCORE>=G5~ 8+~ /xgCONTINUE™ 8+ 
/xiSCORE>=<G6~B~ /xgCONTINUE™ 8 

/xiSCORE>=G7~8—-~/xgCONTINUE~ 8- 
/xiSCORE>=G8~ C+" /xgCONTINUE™ c+ 
/£iSCORE>=G9~C™ /xgCONTINUE™ ¢ 


A- 


/X£iSCORE>2G18~C ~~ / xQCONTINUE™ Co 
/*iSCORE>2G11~D+~ /xgCONTINUE~ D+ 
/xiSCORE>=G12-D7/xgCONTINUE” D 

/x*iSCORE>=G13~D-"/xgCONTINUE~ b- 


CONTINUE {Down} 


fxg\o- 
SCORE 


Student Score 


Collins 
Devia 
Evane 





Figure 3: A macro that converts muameric test scores ino lener grades. 


| the current worksheet. 








@IF (B23>=G3,"A", 
GIF (B23>=G4,"A-", 
@IF (323>=G5,"B+", 
@IF (B23>=G6,"B", 
GIF (B23>=G7,"B-", 
@IF (B23>=G8,"C+", 
@IF (B23>=G9,"C", 
GIF (B23>=G19,"C-", 
GIF (B23>=G11, "D+", 
@IF(B23>=G12,"D", 
@IF(B23>=G13,"D-", 
"EF" ))))00000) 


instead. Of course, with Release 2 you 
could also use au @ VLOOKUP fiction. 





MACRO LIBRARY LOOKUPS 
Svmpliony’s Macro Library Manager lets 
you keep your macros in a portion of mem- 
ory outside the current worksheet. This is 
particularly useful when you need to use 
the same macro in a variety of different 
worksheets. 

You can store more than macros in 
macro lihraries. | find it a handy place to 
store lookup tables. Although you can’t 
access the information contained in such a 
table simply by entering an @ VLOOKUP 
function into a cell, you can get at it by us- 
ing asimple macro. Figure 4 shows a look- 
up table and macro that gives you access to 
the information it contains. Both the table 
and the macro can be stored in a macro li- 
brary, and either one or both can be used in 


The macro \w retums the entry from the 
second column of the lookup table in cells 
A2..B5, which is named TABLE. More 
specifically, it retums the entry that corre- 
sponds to the entry in the cell over which 
the cell pointer is positioned when you in- 
voke the macro. Symplrony enters the re- 
sult in the cell to the right of that cell. For 
example, suppose that cell B53 of a work- 
shcet contains the label "W3. If you invoke 
the macro while the cell pointer is posi- 
tioned on that cell, Svinplorry will enter the 
value 10.42 into cell C53. 

The first statement in the macro in- 
structs Symphony to enter the result of the 
Let ANSWER function of cell B7 into the 
cell named ANSWER—the third cell of 
the macro. The @ CELLPOINTER func- 
tion returns the address of the current 





| cell—in this case, $B$53. The @ @ func- | 


tion converts that result from a label into a | 
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1 
2 
3 
4 
s 
6 
7 
J 
9 
a 


(Lat ANSWER, OSTRING( EVLOOKUP ( €@ ( CCELLPOINTER ( "addraes")), TABLE, 1),2))}~ 





Figure 4: The macro in cells B7,.B10 looks up a value from the table in cells A2..B5. Both the table 


and the macro can be stored in a macro library. 


cell reference. The @VLOOKUP func- 
tion then returns the value 10.42—the en- 
try from the second column of the table 
that corresponds to the entry in cell 





= Many Canadians have 
tried to use /-2-3’s 
@PMT function to 
calculate their mortgage 
payments only to find that 
the result differs from that 
provided by their bank. 


B53—the label *"W3. The @STRING 
function converts that value into the label 
"10.42. Symphony places that label into 
ANSWER. 

The second step of the macro tells Sym- 


phony to move the cell pointer one ceil to | 


the right—in this case, to cell C53. At that 
point, /-2-3 will type the characters to the 
right of the label prefix in ANSWER (in 
this case, 10.42) onto the Edit line. The fi- 
nal statement in the macro locks that entry 
into cell C53. 

Robert A. Brennen 

Tacoma, Washington 


For this technique to work, the Macro Li- 
brary Manager must be attached to Sym- 
phony and the macro library containing 
the lookup table and macro must be in 
RAM. Its usefulness in a variety of pro- 
gramming situations makes us wish that 
1-2-3 supported macro libraries. 





CANADIAN CONVERSION 
Many Canadians have tried to use /-2-3’s 
@PMT function to calculate their mort- 
gage payments only to find that the result 
differs from the one provided by their 
bank. U.S. banks compound the interest 
on mortgages annually, and this is the as- 
sumption used by /-2-3's @PMT func- 
tion. Canadian banks compound the inter- 
est semiannually, however. As a result, 
the @PMT function retums erroneously 
high results for Canadian mortgages. 
Fortunately, you can calculate the 
monthly payments for a Canadian mort- 
gage by using the function shown below: 


GPMT (PRINCIPAL, 
(RATE/2+1)°(1/6)-1, 
TERM*12) 


[The above should be one entry.—Ed.] As 
you’d expect, PRINCIPAL is the amount 
borrowed, RATE is the annual interest 
rate, and TERM is the term of the loan, in 
years. An unaltered @PMT function re- 
tums the value $537.30 for a 15-year, 
$50,000 loan at 10 percent. The result with 
the adjusted formula is $531.13. 

Michael Williamson 

Halifax, Nova Scotia 

Canada 


Mr. Williamson’ s formula should be useful 
Jor our readers north of the border. 


CONTRIBUTE TO THE CLINIC 

Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Spreadsheet Clinic, PC Maga- 
zine, One Park Avenue, New York, NY 
10016. ie 
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Labels, guaranteed to feed 
automatically from your paper 
tray without melting or peeling 
off inside your HP™ Apple” or 
other popular laser printer. 

Ask for Avery Laser Printer 
Labels (Product code #’s 5160 
through 5165) wherever computer 
and office supplies are sold. 

Or call 1-800-535-3232 ext. 30 
for a free sample 
pack or the dealer A 
nearest you. 

AVERY 
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1M ITE D 
2500 WEST COUNTY ROAD 42 : #5 > BURNSVILLE, MN 55337 « (612) 894-0595 


A Small Case For BIG Performance!!! 


Multispeed $1395 


— 


CALL 


| 7181-93 


T1000 
T1100+ mB» Sea pee 
11200 


= T3100/20 
T3200 noe 


Timi sy Y 20 MB. HD 
CALL | 8S 






Let Our 
DAILY ROUTINE 
organize yours! 
‘Whether you Ge Geta in sefting a product 


Welcome Holmes... 
Extemal 5.25" FDD 


$299 


Specify TOSHIBA or ZENITH 
INTERNAL MODEMS 


TOSHIBA T1000+/1200/3100 
1200BAUD $259 2400 BAUD $299 


Accessories 


TOSHIBA 
Carry Case/1000 
Case/3200 


ao 
& 


Cary Case’/5100 
Modem T1000/1200/3100/5100 


DAY ROUTEG 7 uct bere iene sons 
ee ee ee 
can be merped wit the Name & Address 


DAILY ROUTINE Is menu-driven and so easy to 
ee Sees Zou can Pal fe aria aowea she tay 


BAY ROUTE w vo Hendy yar et fa 
hase 


ZENITH 
1200 BAUD $259 2400BAUD $299 


= 


ExvT3200 
1MB Men Ext/T11/12/31/2 
Ext Bat T1200 
2MB Mem Ex¥T5100 
ZENITH 





DAILY ROUTINE 
‘© Copyright 1987 Fret Phase 
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41) TODAY'S SALES CALLS 


WonUnder 


Carty Case 
Int Modem 1200 BPS 







Ext S.29 0D Single card expansion slot for $379 
eee the T1 100+, 11200, 3100/20 & T5100 
@ ours ern jooos 
7 Diconix 150P Portable Printer ey TUESDAY owzznT FH) CRENDAR 013029 
Laplink 79 
When Purchased with any Laptop 





To Order Call: 


* Comerate Volume Dicaxrs . (800) 255-4012 


¢ Competitive Price 


Corporate Accounts Without Notice IN MN: (612) 894-0595 
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7 PAUL SOMERSON — 


PARTIAL PRINT SCREENS 

When I'm debugging a program or work- 
ing on a spreadsheet, J often need to use the 
DOS Shift-PrtSe funetion to print out just a 
few lines of code or some current figures. 
More often than not, this results in a large 
amount of wasted paper. 


sPRNBYLIN ASM Russell W, Powell 


7HxXE28I0 

poet up inetelletion of TSR 

cara SEGMENT 
AnSUME 


61068 
Init 





Rue 
RGSE85 
agaaa 


An, OPH 
1ss 
AL,3 
SAVECUR 


ov 
nov 
cor 
7 

mov 
wov 
1t 
cor 
TLE 
POPF 
POP 
POF 
Por 
POR 


PEELE EET 





CEICSEG, DStCSEG, EStCSEG 


ate PTR ES: 1 0600N] ,61 


ae PR ES: (00808 ,01 


USER-TO-USER 


A handy program that lets you define and print as much of the screen as you want with the 
DOS PriSc function, giving DOS added flexibility while saving you time and paper. 


To solve this problem, I wrote 
PRNBYLIN.COM, created by the 
PRNBYLIN.ASM assembler listing in 
Figure 1 or the BASIC PRNBYLIN.BAS 
program in Figure 2. This TSR program 
takes over control of the DOS print screen 
funetion. 


}PRUBYLIN.ASK ie o memory residsot program thet sllows you 
tto prist one or more lines vhen using <shft>-<Prtsc>. 


: 
syassembie and link with MASH, thes creste .CON file caing 


peeve registers 


43238 


» 
= 
Cy 


geheck if Prtse is 
yective 


gmake Prtsc ective 


yeheck for 66-col mode 


freturn to 8108 Prtse 


yeeve cursor position 


PELEELETEEELELEEELEEL 








Now I can select the exact lines ] want 
to print without having to print the entire 
screen. When in the 80-column mode, you 
ean move the selection bar by using the 
Plus and Minus keys on the number pad 
and mark your position by pressing Enter. 
The program uses DOS*s normal print 


yahow selection bar 
sget key 


steat for <CR> 
;teet for <+> 
steet for <zsc> 
squit 

jteet for <-> 
move bar down 


sget line positions 
sand print 





get charactere and 
yaend to printer 


{continues} 


Figure 1: PRNBYLIN.ASM, the assembly language source code for PRNBYLIN COM, takes control over the DOS print screen function and lets you 
print as many lines as you want from the screen. 
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PC FullBak is the 
FASTEST! 


The accompanying screen tells 
the whole story! It's not sensitive 
to your CPU speed. Run it on an 
IBM PC, XT, AT, of PS/2 30, 50, 
80 or true hardware compatible 
at 8, 12, 16—even 20 mhz. 





PC-FullBak passes the 
TESTS 








“PC Week tests disclosed that PC- 
FullBak is 12% faster than Fast- 
back. PC-FullBak is heartily 
recommended.” —PC Week 
















“PC-FullBak is the least expensive 
Program. I judged it the easiest to 
























PC-FullBak is SIMPLE! use: 

Use the light-bar menu interface —™M. Bryan, LOTUS Magazine 

or choose to issue your orders 

from the command line or batch At your dealer now or order di- 

file. rect. Volume purchases & site 

licensing available. 

PC-FullBak is ~ 

THOROUGH! i 

PC-FullBak allows you to back up, { 
| compare, or restore an entire hard 

drive with or without sub- 6 

directories, a single sub-directory, 3.6 MEG PER MINUTE! t 

or an individual file. You may even append new 

files to the end of your backup set. (t ON INTEL 80386 16 MHz) $59.95 

PC-FullBak is INEXPENSIVE! 

From the peuple whe gave you PathMinder and SufetyNet yas wihd DATA 

expect value. How does $59.95° strike your pocketbook? (512) 328-1041/P.0, BOX 1711/AUSTIN, TX 78767 
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Pop-up text editing window to 
enter, edit and rearrange even 
large blocks of tex. 


Powerful drawing functions 
include splines, arcs, cross: 
batching, solid fill, parallel 
and perpendicular lines and 
many olbers. 


Dratix. The easy way to 
become a sophisticated CAD user 


High performance CAD you'll be using 
in minutes. 

Drafix features a unique menuing system that 
was created to work with, not against the way 
you design. 

All the menus are visible all of the time, 
options are automatically displayed, everything 
is smooth, natural, easy to use. 

In minutes you'll be able to create sketches and 
drawings that would take weeks to leam on any 
other CAD system, 


High performance CAD you'll be using 
for years. 

At the same time Drafix offers all of the draw- 
ing, designing and editing functions demand- 
ed by the most serious users such as architects 
and engineers. 

Text editing window, function key macros, 
splines, automatic dimensioning — Drafix de- 
livers the full function CAD power only found 
on the most sophisticated systems, at a fraction 
of their cost. 

A complete CAD Package. Only $295. 

Your Drafix package is complete and ready to 
fun. There's no need for the expensive add-on 
modules that cheaper packages require. 

Drafix even includes both Dot Plotter (for high 
resolution output on over 100 dot matrix and 
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laser printers) and our library of 450 time saving 
pre-clrawn symbols. 

And if you need 3-dimensional 
drawing capabilities, try our new 3-D 
Ingen Modeler, the 3-D CAD package desig- 
EDTOR nated Editor's Choice by PC Magazine. 

Drafix. The CAD package you'll 
be using in minutes. And using for years. 

Call for the name of your local Drafix dealer 
or place your Toll-Free order today! 
1-800-231-8574 ext. 550 
in Missoni call (816) 891-1040 

Ask about our 3-D Modeler, AutoCad File 
Exchange, Professional Symbols Libraries and 
Atari ST version. 
FORESIGHT 

RESOURCES CORP” 






PRODUCTIVITY 


108 ' PRNBYLIN.BAS program to create PRUSYLIN.COM -- R. Powell 


118 
126 


E=S:CLE:FRINT *Checking DATA; please wait...° 
FOR B@1 TO 21:FOR C=l TO 16:READ A$: T=T+VAL(°GH°+A$) :WEXT 





138 
148 
150 
165 
176 
190 
* 198 
200 
210 
228 
a3e 
240 
ase 
260 
ave 
268 
296 
366 
318 
320 
338 
346 
356 
366 
376 
3e0 
398 


S:IF 6<>T THEN PRINT “ERROR IN LINE°;8*18+180:END 


TeO:WEXT:RESTORE1OPEN °PRNBYLIN.COM® AS #1 LEN=1 
PIELD @1,1 AS D$:FOR B=1 TO 21:FOR C=1 TO 16sREAD AS 
LSET D$@CER$(VAL(°SB°+A$)}sPUT $1:IF B=21 AND C=E THEN 166 
WEXT:READ F§:MEET 
CLOSE:PRINT “PRWBYLIN.COM CREATED® 
1 


a) 08,08,08,52,56,53,51,18,9C,8 
-68,C8,26,80,38,00,00,01,74,0£,26,c6,1224 


06,00,00,01,B4,0F,CD,10,3C, 93, 7B, 0A, 9D, 1F, $9,538,990 
58, 5A,FF,26,01,01,B4,03,cD, 18, 89,16, 07, 01,33, 09,1296 
06,32,84,CD,1 


68,01,34,82,CD, 18, £8, $ @,Fc,1C, 2038 
*FC, 42,75,1959 
¢74,E3,3A,89,75,05,88,6A,00,FE,C5, FE, 2432 
+EB,03,3A,E9,75,2C, 80, 79,18, 74,27, FE, 2232 
,ZB,C3,60,F79,00,76,52,88,49,08,3A,89,2217 

FE, C9,EB,09, 90, P£,C9,3A,CD, 75, AA, FE, 2685 
-EB,A3,8A,F5, 2A,CD, 32, ED, 41,51, 8A,CE, 2281 

BE, 45,06, FE,C1, 8A, F1,59,82,F8,08,16,07,2118 
CD,18,26,C6,06,06,60,80,90,1F,59,5B,56,1182 
5A,CF,20,02,00,£8,586,51,8A,F1,32,02,89,50,08,51,2062 
B4,02,CD,10,84,06,CD,18,00,F4,7F,8A,DC,84,09,89,2043 
61,6 910, FE,C2,59,82,E6,59,€3,51,0A,F1,32,02,2219 
B9,50,60,51,84,02,CD, 10 ,B4,88,CD, 10,52, 33,02,32,1551 
B4,CD,17, 5A, FE,C2,59,E2, EA, $2,33,02,B6,00,00,CD, 2266 
17,33,02,88,0A,00,CD,17,5A,59, C3, 80,05, 35,CD, 21,1568 
69,18, 83,81,8C,86,85,91,BA, 09,01, '$,25,CD, 21,963 
BA, 28,02,CD,27,08,00,00,00,00,00,00,00,00,00,00,475 











Figure 2: When run once in BASIC, the BASIC program PRNBYLIN.BAS creates 
PRNBYLIN.COM, which takes control over the DOS print screen function. 
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Additional Interfacs Products 


screen function when not in the 80-column 
mode. 
Russell W. Powell 
Boston, Massachusetts 


This terrific litle program also lets you Es- 
cape out of an accidental Shift-PriSc by 
simply hitting Esc. And you can hit Esc if 
you realize you marked the wrong area 
and want to start over. It works from inside 
lots of different programs and gives you 
the kind of real flexibility DOS doesn't 
when you' re printing. 





SHARE YOUR SECRETS 

Reveal your latest DOS and systems discov- 
eries through User-to-User, and we'll pay 
you $50 or more for any submissions we 
print, plus an extra $25 if you send your let- 
ter on a disk. If you send a disk, please in- 
clude a printout. Mail your contributions to 
User-to-User, PC Magazine, One Park Ave- 


nue, New York, NY 10016. PC} 
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ALL PRODUCTS, LOWEST PRICES, EXPERT ADVICE 


INTRODUCTORY OFFERS 


Hitachi 6035 or 3500S CO-ROM Orive wth your choice of: 
- McGraw Hi Science and Technical Reference Set 

- Groler Electrone Encyclopedia 

- Microsoft Bookshelf 
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- The Bble Library 
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(ROSE 


CY) ELECTRONICS 


© 0. BOX 742571 
HOUSTON, TX 77274 


Rose Electronics is a recognized Houston based 
manufacturer of computer peripherals and data 
communication products. Our customers include the 
Fortune 500, the federai government, and schoois and 
universities. Some of the applications suited to our 
products are printer sharing, computer networking, 
Besktop publishing and = micro to mainframe 
communication. 


Dealer inquiries are welcome. 
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ou know what you're looking for 
in an accounting system. Power. 
Flexibility. Ease of use. Now 
Peachtree Complete Hl: The 
Business Accounting System 
offers more. More features. More 
functions. And an enhanced user interface that 
oot only looks great, but makes accounting easler 
and more efficient than ever before. Alf at a 
price that's substantially less than you'd expect. 
The first Peachtree Business Accounting System 
sold for $4,800. Now at just $199, Peachtree 
Complete [1 is a value you can’t afford to ignore. 


More Power, More FlexIblllty. We cut the 
price, but we certainly didn’t cut corners. Today, 
Peachtree Compiete fl: The Business Accounting 
System is the most comprehensive accounting 
system you can buy at virtually any price. We've 
made enhancements to each of the eight mod- 
ules that make up Peachtree Complete II. You 
can use them individually, or integrate them for 
maximum control and efficiency. You can even 
distrihute them among separate computers. Over 
250,000 Peachtree customers have already put 
these modules to work in their businesses. 


© General Ledger 
® Accounts Receivable 


® invoicing 
© Accounts Payabie 





More New Features. Peachtree Complete Il 
has a brand new look and an entire range of 
state-of-the-art features to make your account- 
ing procedures easter and more effective than 
you thought possibie. Peachtree’s Complete Il’a 
latest features include: 

(2 Windows and Pop-Up Menus make it easy 
to see what you're doing and where you want 
to go next. When you get ready to make a 
choice, just “aim and shoot.” 
Smart HELP on-lice, all the time One 
keystroke gives you a pop-up rescue window 
full of context-sensitive information. 


@ Quick and Easy Error Handling gives error 


messages in plain English along with suggested 
solutions. No more complicated error codes. 
( Enhanced Report Capabilities. Range 
printing allows you to print only what you 
need, only when you Oeed it. A great feature 
for starting and stopping long reports. And now 
Complete Il can produce over 450 reports. 
( increased Numeric Capacities to 
$999,999,999.99 in key areas. Plus, an 
unlimited number of companies. 

£ Ongoing Tax Updates. Complete 1 
allows you to update your accounting 

tax flies or you can order updates 
directly from Peachtree. 

© Service invoicing, the perfect 
addition to our product invoicing. Enter 
information free form on service invoices 
or store predefined paragraphs. 


“. best documentation... superb manuals 
... bead and shoulders above the manuals 
for other iow-priced systems. ."’* 
More Confidence. Peachtree Compiete il in- 
cludes comprehensive documentation to get you 
started and help you along the way: a 


quick-start Instaliation Guide, Accounting Primer, 
eight-volume Reference Library, and extensive 


MORE 





COSTS 
LESS 


PEACHTREE 
COMPLETE’ II: 


Complete Accounting 
Is Still Just $199. 




































COMPARE FEATURE FOR FEATURE 


© Checks printed with unlimited 
invoice on stub 

© Ability to void and reprint checks 

inventory 

© Supports average, last purchased and 
standard costing methods 

‘© Up to 19,500 inventory items (SKUs) 


Increased numeric capacitles to 
$999,999 999 99 In key areas 
General Ledger 
© Chart of Accounis includes 76 sug 
gested and 26 000 user-defined 
© 1 w 13 user-defined fiscal periods 
. journal entries 


© Financial statement comparisons may 
(actude current period end year-to- 
date with budget and/or prior period 
comparison 

‘© Reversing jowrnal entries. 

Accoonte Receivable/Invoicing 

'® Open item or balance forward 
customers 

© Up to 14,200 customers 


© Supports partial payments 
© User-defined terms codes and aging 





Tutorials on each application—all at no extra 
charge! Plus, we stand behind all our products 
with a toll-free hotline for technical support ($1 
per minute, $20 minimum) and an established 
oetwork of support centers across the country. 


More Satisfaction or Your Money Back. 
We stand behind all our products with a 30- 
day money-back guarantee when you huy 
directly from Peachtree. If you're not satisfied, 
simply return the product in saleable condition 
within 30 days and receive a prompt refund. 
{A $20 restocking fee applies to all returns.) 





Less Money. Peachtree Complete II gives you 
more for ess. More power, more flexibility, 
more features, more options, and more confi- 
deoce for a iow, low $199. Call today to begin 


enjoying the benefits of Peachtree Complete li, 
the accounting system you can count on. 


“The wide range of modules, low price, 
and solid documentation make thls a 
top cboice,”’* 


More Power with PDQ HI and Timesllps. 
Extend the power of Peachtree Complete II with 
Peachtree Data Query II. PDQ Il lets you 
transfer your valuable Peachtree accounting 
Information to Lotus i-2-3®, dBASE® and 
other databases and spreadsheets for fur- 
ther analysis. Plus, PDQ It allows you to 
Create custom reports such as invoices 
and statements. All for juat $199. 


And now Peachtree Compiete II is com- 
patihie with Timeslips !1™, a leading 
time and expense tracking program. With 
Time-Link Plus IIT™, you can integrate your 
time and billing with your Peachtree account- 
ing for total efficiency. Order Peachtree Com- 
plete Il with Timestips II now for just $399 and 
receive the accounting link (reg. $79.95) FREE. 
*tnfoliorid December 1987 


Hardware Specifications: Requires PC/MS-DOS version 2 0 or 
higher with 384K of usable memory and a minimum Id Ma 
hard disk For use with the IBM® PC, PC XT, PC AT, Personal 
System/2™ and compatibles. 342" media optionally available. 
Not copy protected 
Lotus 1-2-5 is a registered trademark of Lotus Development Corpo- 
fepistered trademark of Ashton- Tate Corporation 
Timeslips and Time-Link Plus [11 are trademarks of North Edge 
Software Corp IBM 1s a registered trademark and Personal System/2 
ts 2 trademark of International Business Machines. 


To Order by Maii, Add $12.50 Shipping and 
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Call Now to Order or for a Dealer Near You 


1-800-247-3224 


In Georgia, call 1-404-564-5800 


wy 
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Handling and Send to: (1n Georgia, add appticable sales tax) 


Peachtree Software 


A Member of the intelligent Systems Family 


4355 Shackieford Road, Dept. PCM, Norcross, GA 30093 


WE CREATE SOLUTIONS THAT WORK. 


EO re 


FIVESTAR 386 


64K CACHE MEMORY e 


1MB 32-BIT MEMORY wv 
INTEL™ 80386 CPU 

DUAL SPEED 6/16MHz 
LANDMARK 24MHz 

200WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 1.2MB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$2495 


MONO SYSTEM 


40MB $3195 
60MB $3395 
130MB $4695 


4MB MONO SYSTEM $3695 


Solutiona built on quality. 
Every system we sell Is built 
with the highest quality 
components available, fully 
bench-tested and 
certified with a 
48 hour burn-in 
before shipment. 






b ZERO DEFECT, 
Solutiona built on eustomer 
aupport and satiafaction. 

Fivestar Computers maintains a 


staff of highly skilled technicians 
and service representatives to 





es 


FIVESTAR 286 


640K MEMORY 

INTEL 80286 CPU 

DUAL SPEED 6/10MHz 
LANDMARK 10MHz 

200WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 1.2MB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$1295 


$1795 
$2195 


20MB 
40MB 
6sOMB 


12MHz MONO SYSTEM $1495 


cm | Ol 
HANNAH 


FIVESTAR XL 


640K MEMORY 

NEC™ V20 CPU 

DUAL SPEED 4.77/10MHz 
LANDMARK 4.1MHz 

150WT POWER SUPPLY 
EIGHT EXPANSION SLOTS 
ONE 360KB FLOPPY DRIVE 
ENHANCED KEYBOARD 
OPERATIONS MANUAL 
ONE YEAR WARRANTY 


$795 


MONO 


SYSTEM 


20MB 
30MB 
40MB 


$1095 
$1195 
$1295 





FIVESTAR 
EXPRESS I 


LAPTOP w/ CARRYING HANDLE 
640K MEMORY 

NEC V20 CPU 

DUAL SPEED 4.77/9.54MHz 
LANDMARK 3.1MHz 

TWO 3.5 INCH DRIVES 
BACKLIT LCD SCREEN 

640 X 200 GRAPHICS DISPLAY 
SERIAL AND PARALLEL PORTS 
RGB AND COMPOSITE PORTS 
RECHARGEABLE BATTERY 
MS-DOS™ AND DIAGNOSTICS 
OPERATIONS MANUAL 

ONE YEAR WARRANTY 


$1295 


COMPLETE SYSTEM 


EXPRESS II 
e 20MB HARD DRIVE 


* EXPANSION SLOT $2495 





you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the kind of 
support you need to get the most 
out of your Fivestar computer 
system. 

Remember - we're only a phone 
call away. 


Solutions built on nationwide 
serviea. 


When you purchase a Fivestar com- 


puter system, we can offer you an 


annual on-site service contract for 


less than a dollar a day. This next 


Momentum Is a nationwide service 
organization with offices in 150 
locations and a twenty year history 
of responsiveness, reliability and 





Our Guarantee. 
Fivestar Computers warrants all 
our products to be free from 





When you buy a computer system 
from Fivestar, you can be assured 
of not only buying 
the finest quality 
products, but of 
the people and 
the company 
who stand behind 
every system they sell. 

It all adds up to the fact that 
Fivestar Computers are the ones 
that offer you the necessary 
advantages you need to succeed 
in todays competitive business 
environment. 








answer your questions and to 
help you select the best system 
for your business. And once 


day, on-site service Is from Momen- 
tum. And it's good on any Fivestar §manship for one year following 
machine regardless of configuration. the date of shIpment. 


ORDER BY PHONE We accept VISA. M/C Amex COD Cash or Cashier's Check and approved Corporate ond University Purchase Orders. 
All prices ere sutgect to change and quantities may be limited. We reserve Ie right (o substitute equivalent items, 


defects in materials and work- 
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THAT’S NOT JUST A PROMISE. IT’S A FACT! 





FIVESTAR FS-286 


* 640K MEMORY ¢ SERIAL AND PARALLEL PORTS 
* INTEL 80286 CPU * ENHANCED 101 KEYBOARD 
¢ DUAL SPEED 6/10MHz © OPERATIONS MANUAL 
* LANDMARK 10MHz ¢ ONE YEAR WARRANTY 
* CPU SLOTCARD DESIGN 
¢ 238WT POWER SUPPLY S 1 49 5 
* TWELVE EXPANSION SLOTS MONO SYSTEM 
* ONE 1.2MB FLOPPY DRIVE 

40MB $2195 

6OMB $2395 

130MB $3695 


FIVESTAR FS-386 @ 





* 2MB 32-BIT MEMORY ¢ SERIAL AND PARALLEL PORTS 
¢ INTEL 80386 CPU ¢ ENHANCED 101 KEYBOARD 
¢ DUAL SPEED 6/16MHz * OPERATIONS MANUAL 
¢ LANDMARK 20MHz * ONE YEAR WARRANTY 
* CPU SLOTCARD DESIGN 
* 238WT POWER SUPPLY $2895 
© TWELVE EXPANSION SLOTS MONO SYSTEM 
© ONE 1.2MB FLOPPY DRIVE 

40MB $3595 

60MB $3795 

130MB $5095 


Solutions Built on Quality 


Give your business all the advantages of 
Fivestar quality, service and support. Call Fivestar Computers today. 


TO ORDER CALL TOLL FREE 
Hours: M-F 8-7 and SAT 10-3 CST 


1-800-752-5555 


In Texas (214) 242-7000 
FAX# (214) 242-2336 


‘A Subsidiary of Fivestar Electronica Inc., Dallas, Texas: 
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Now that the best name in 
CAD 1s this affordable, why 
settle for a generic brand? 


What's in a name? When it comes to the 
Autodesk name, alot. In fact, it’s the best- 
selling, most well-respected name in the CAD 
business. There simply is not another company 
with the credentials to make that claim. 

That's why you shouldn’ t settle for any- 
thing less than AutoSketch? the best way to 
get started in CAD. AutoSketch is the precision 
drawing tool from the Autodesk family of prod- 
ucts, Not only is AutoSketch priced at just 
$79.95,* but unlike some entry-level CAD prod- 
ucts, you don’t have to keep spending more to 
add the features AutoSketch already has. Stan- 
dard features like boxes, circles, stretching, mir- 
foring and rocating—to mathematical precision. 
And advanced CAD capabilities like dynamic 
PAN and ZOOM and automatic dimensioning 
and scaling, in up to 10 working layers. 


CIRCLE 165 ON READER SERVICE CARD 


Of course, if you do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD? 

AutoSketch runs on IBM® PC/XT "/AT*and 100% 
compatible computers, and supports IBM’s PS/2.” 

So if you’ re ready for CAD, why not go with the 
name that rates highest among both critics and 
users? Anything else is, well, second-rate. 

To order your AutoSketch directly, call 
1-800-223-2521. For the name of your nearest 
AutoSketch Dealer or 


for more information, i. 5 
call 1-800-445-5415 or a ti 
write to AutoSketch, 

2320 Marinship Way, * 
Sausalito, CA 94965. = 
AUTODESK, INC. bine 


“Aepeed-enhanced version (9 times faster), requinng a math coprocessor, 1s available for $99 95 
AutoSketch and AutoCAD are registered inthe US Patent and Trademark Office by Autodesk, Inc [8M and Personal Computer AT are registered trademarks of 


Intemational Business Mach 


Personal Computer XT and PS/2 are trademarks of international Business Machines Corporation. 


PRODUCTIVITY 


@ EDITED BY CRAIG L. STARK 


POWER USER 


| Speeding up WordPerfect line drawing; multiplying multiple-choice tests in Word; emulating 


WordStar commands more efficiently; microspacing with WP;; editing records in dBASE. 


PROPORTIONAL WP ON HP 
WordPerfect users who have been unable 
to get microspacing when using propor- 
tional fonts with a right-justified margin on 
their Hewlett-Packard LaserJet Series II 
printers should change the factory-recom- 
mended 13* to 15*. Although other users 
may prefer different margins, I have found 
that 15 and 108 produce a very nice ap- 
pearance. 

Since I most often use the Helvetica 10- 
point type style, I defined that as Font 1 in 
my Helvetica download file. I decided to 
change my defaults to reflect the settings | 
use most frequently, as well. To do this, 
type WP/S at the system prompt. Select 2 
to set initial setups. Choose Line Format 
(Shift F8). To change the margins, press 3, 
Enter, then 15, Enter, 108, Enter. Select 
Print Format (Control F8), Press 1, then 
15*. If Font | is the desired default, press 
Enter, Enter. Otherwise, press Enter, font 
number desired, Enter. If you wish to 
choose a different printer number as the 
default printer, choose Print (Shift F7). 
Press I, give the new printer number, and 
Enter. Zero ends the setup. If you use a 
proportional font most of the time, chang- 
ing the initial setups will save lots of time. 

For soft font users, WordPerfect has an 
HP Utility Disk ($15) that provides Word- 
Perfect 4.2 and Hewlett-Packard LaserJet 
printer users with character tables for the 
new soft fonts not available on the Word- 
Perfect Printer | disk. A six-page memo 
takes the user through the procedures 
needed to download the HP soft fonts, use 
the soft-font printer definitions supplied by 
WordPerfect, and create a custom soft- 








font printer definition. The information is 
easy to follow and the printed results ex- 
cellent. For information on how to obtain 
the HP Utility Disk, call WordPerfect at 
(800) 321-4566. 
Jan Duke 
Lawrenceville, Georgia 


You can configure almost all of the default 
settings for WordPerfect in the WP/S setup 
menu. If you set any of these by hand each 
time you start adocument, consider simply 
making your preferred values the de- 
faults.—Neil J. Rubenking 


EXAM TIME WITH WORD 
Teachers who create multiple-choice ex- 
ams with separate answer sheets can make 
good use of Microsoft Word’s footnote 
feature to create multiple versions of the 
tests to prevent copying. 

When creating the original exam, Test 
A, use the Format Footnote command to 





= Teachers who create 
multiple-choice exams 
can make good use of 

| Word’s footnote feature to 
| create multiple versions of 


| 





tests to prevent copying. 





automatically number the questions. Place 
the cursor and type 


<Esc>F (format) F(ootnote) 


Then enter the answers at the end of the 
text as ‘‘footnotes,’’ and use the Jump 
Footnote command to return to the main 
body of the document. 

When you now move the questions 
around to create Test B (copying and in- 
serting on a copy of Test A), Word will 
automatically renumber both the questions 
and the answers, giving you a properly 
numbered answer sheet to each version of 
the test. 

Stephen W. Hartman 
Smithtown, New York 


Also be sure to use a different header on 
each version of the test, to avoid confusing 
the two.—M. David Stone 


MORE dBASE III PGDN IDEAS 
To Dana Forsberg’s routine for saving 
editing keystrokes when moving the cursor 
to the same field every time (Power User, 
November 10, 1987), I suggest adding 
three other nonprogramming techniques I 
have found useful. 

If Pay is the field you want to edit, for 
example, you can display and edit it one 
record at a time by entering 


EDIT FIELD Pay,Id,Name 


EDIT FIELD is the same as EDIT except 
that only the fields you specify will be pre- 
sented. These are presented in the order 
you list them, and the field you want can 


' be placed on the top line. 


PC ee Eee JUNEI4,1988 
t 











UNLEASH YOUR 80386! 





Your 80386-based PC should run twoto 
three times as fast as your old AT. This 
speed-up is primarily due to the doubi- 
ing of the clock speed from 8 to 16 MHz. 
The new MicroWay products discussed 
below take advantage of the real power 
of your 80386, which is actually 4 to 16 
times that of the old AT! These new pro- 
ducts take advantage of the 32 bit regis- 
ters and data bus of the 80386 and the 
Weitek 1167 numeric coprocessor chip 
set. They include a family of MicroWay 


mW1167 Numeric 


80386 compilers that run in protected 
mode and numeric coprocessor cards 
that utilize the Weitek technology. 

The benefits of our new technol- 
ogies include: 
¢ An increase in addressable memory 
from 640K to 4 gigabytes using MS- 
DOS or Unix. 
¢ A 12 foldincrease in the speed of 32 bit 
integer arithmetic. 
¢ A 4 to 16 fold increase in floating point 


Coprocessor Board 





MicroWay 80386 Compilers 

NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80267, 80387 and mW1167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix £77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary to make it easy to port pro- 
grams written with Microsoft C or Fortran and 
RM Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systema such as 
OS/2 as the need arises and as 80386 versions 
become available. 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 6 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

Anexample of the benefit of excellent codeis a 
32-bit matrix multiply. in this benchmark an NDP 
Fortran-386 program is run against the same 
program compiled with a 16-bit Fortran. Both 
Programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 
NDP FORTRAN-386™ .........5 ooo. $595 


MicroWay Numerics 

The mW1167™ is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs Into a 121 pin “Weitek" socket 
that is actually a super set of the 80387. Thiasoc- 
ket ia available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000, Compaq 386/20, Hewlett Packard 
RS/20 and MicroWay Number Smasher 386. It 
combines the 64-bit Weitek 1163/64 floating 
point muttiplier/adder with a Weitek/Intel de- 
signed “glue chip”. The mW1167™ runs at 3.6 
MegaWhetstones (compiled with NDP Fortran- 
386) which is a factor of 16 faster thanan AT and 
2 to 4 times faster than an 80387. 
mW1167 16 MHz. 
mW1167 20 Miz.... 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
@ built-in floating point coprocessor. The TB00 
can be used to build arbitrarily large paratiel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
a Sa la al eae, setae 
Processor memory. Transputer language sup- 
ee aml el dere sr al 
Pascal and Prolog. 

Monoputer T414-20 with 2 meg’ ...$1495 
Monoputer T800-20 with 2 meg’ ...$1995 
Quadputer™ can be purchased with 2, 3 or 4 
transputers each of which has 1 or 4 megabytes 
of memory. Quadputers can be cabled together 
to build arbitrarily fast parallel processing 
systems that are as fast or faster than today's 
mainframes. A single T800 is as fast as an 








80386/mW 1167 combination! 

Biputer™ T800/T414 with 2meg'....$3495 
Quadputer 4 T414-20 with 4 meg! ...$6000 
‘Includes Occam 


speed over the 80387/80287 numeric 
coprocessors. 


Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader In PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 

617-746-7341 
After July 1988 call 508-746-7341 


MicroWay* 
80386 Support 


80386 Multi-User Solutions 


AT8™ - Thie intelligent serial controller series is 
designed to handle 4 to 16 users in a Xenix or 
Unix environment with as little as 3% degrada- 
tion In speed. It has been tested and approved by 
Compaq, intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
systems. 

AT4 - 4 users... 





Phar Lap™ created the first tools that make it 
possible to develop 80386 applications which 
tun under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monitor/loader that runs the 80386 in protected 
linear address mode, an assembler, linker and 











debugger. These tools are required for the MS- 
BOS version of the MicroWay NDP Compilers. 
Phar Lap Tools......cccccccccccccees $495 
PC/AT ACCELERATORS 
287Turbo-10 10 MHZ.......cccerceee 
267Turbo-12 12 MHz..... seessrcees S550 
267TurboPlus-12 12 MHz ..........» $629 
FASTCACHE-286 9 MHz .......+05+.$299 
FASTCACHE: 286 12 MHz ...........$399 
SUPERCACHE-286 12MHZz ....++00++-$499 
MATH COPROCESSORS 
80387-20 20 MHZ.....cccereeceeees $795 
80387-16 16 MHz $495 
80287-10 10 Mitz $349 
80267-6 6 MHz .. $259 
80287-6 6 MHz $179 
8087-2 8 MHz. $154 
8087 5 MHz ..... +2899 


The World Leader in PC Numerics 
P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 


32 High St, Kingston-Upon-Thames, U.K., 01-541-5466 
St. Leonards, NSW, Australia 02-439-8400 
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Another way is to use the command 


BROWSE FIELD Pay,Id,Name FREEZE Pay 


which presents a group of records (10 or 
17, depending on the F1 key) with editing 
access to the Pay field only. The fields are 
listed in the order you specify. 

In other situations, | use 


SET FIELD TO Pay,Id,Name 


Then, by using SET FIELDS ON/OFF, 
you can toggle between the restricted field 
list and all fields for editing, browsing, dis- 
playing, listing, or printing. One draw- 
back of SET FIELDS, however, is that 
(unlike the first two commands) it does not 
change the order in which the fields are 
presented, 

James H. Fraser 

San Diego, California 


There’s nothing like having an arsenal of 
Slightly different ways to do the same 
thing, so you can choose the best for each 
situation. Note, however, that Mr. Fra- 
ser’s third suggestion, SET FIELDS, was 
not available before dBASE III Plus. 
—Brad Stark 


FASTLINE 
The WordPerfect line draw mode is very 
slow, so I developed a macro (Figure 1) 
that will quickly draw horizontal lines of 
any user-specified length and number. 
You must type your text on every other 
line and save it before using the macro. 
The macro draws the line and moves down 
two lines using the Down key, so the verti- 
cal lines must be created first. This method 
of drawing lines is much faster than using 
line draw, especially when you need multi- 
ple lines. 

To use the line-drawing macro, follow 


<Ctrl-F1d> 
<Alt-L> 
<Ins> 


<Esc> Repeat 


<Al1t-196> 
<Home><Home><Left> 
<Down><Down> 

<Ins> 

<Ctrl-F1d> 


the instruction sequence below: 

(1) Move cursor to position where first 
line will start. 

(2) Press the Esc key, type line length, 
and press <Enter>. 

(3) For multiple lines, press Esc again 
and type the number of lines. 

(4) Hit Ait-L. 

For example, if you want to draw two 
lines of 34-character length, you would 
press the following keys: 


Esc 

34 

Enter 

Esc 

2 

Alt-L 
Bob Chitaroni 
Sudbury, Ontario 
Canada 


Mr. Chitaroni's macro inserts lines be- 
tween rows of text that you've already 
written. If you want to create the lines first 
and then type the text, eliminate the 


<Home><Home><Left> 


and replace the <Down>s with <En- 
ter>s. If you want double lines, replace 
Alt-196 with Alt-205. Do be sure to follow 
the author's advice and save before using 
the macro. A mistake in using it could wipe 


out large parts of your text. 
—Neil J. Rubenking 


WORD AS WORDSTAR 

The fatal flaw in Robert Matthews’s at- 
tempt to use Microsoft Word macros to 
emulate WordStar commands (Power 
User, January 26, 1988) is that after typing 
the command, there is a substantial delay 
before the Word macros begin to execute. 


Begin macro definition 
Call it Alt-L 
Turn on Typeover mode 


Hold down ALT, hit 1-9-6 on keypad 
Go to start of line 

Go down two lines 

Turn off Typeover mode 

End macro definition 





Figure 1: A fast way of drawing lines in WordPerfect. 
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“HOW CAN I BE CERTAIN 
EACH AND EVERY 
FORMULA IN MY 
SPREADSHEET IS 

CORRECT?” 





Use the Cambridge Spreadsheet 
Analyst™ to catch and correct your 1-2-3 
and Symphony errors before they turn 
into spreadsheet disasters. Find and fix 
all circular references, including the ones 
1-2-3 can't show you. Remove @SUM 
formula doubts even after moving or 
deleting rows and columns. Comy 
two spreadsheets and show the differ- 
ences... debug peseeee fast. With 
the Analyst, you'll always know that each 
and every formula and number is right. 
On the money. See your 


dealer, call for more info, ( “Suda 
or order now for onl: = 
$149. 95 on our 30-day Za 
money-back guarantee. 4 : 
(800) 888-0886 Ex. 751P = 
SYMANTEC 


Turner Hal! Publishing Division 
10201 Torre Avenue, C wore CA 95014 (408) 253-9600. 
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Version! 
Now directly 
import your’ Master your mailings in minutes 


dBase III 


files. 


Leiter’ ste: 













© With LetterMaster, all 1 do is 
name the list, name the letter, acti- 
vate the printer, and “go do.” It’s 
that simple! 


LetterMaster prints off any list onto 
leading brand address labels. It 
prints Rolodex cards and file folder 
labels, too. 











NG LetterMaster operates with all 
the popular word processing pro- 
grams. About the only thing it 
doesn’t do is lick the envelopes! 
Senicm reyaerments for Sngkt User DOS 21 or higher IDM PC or your IBM PS2 or 
OO, compaubk $12 RAM Syem reqninmmess for Network Work Sisson DOS 
AI or iagher 640K RAM, amy comtenamon of hard, Bopp. or eo Gink drives 
‘Trademark Owners: LemcrMaster Dig Properties, bec ileal Ashioe Ther Comp 
1M PL & IBM PAZ Peertenenel Sanines Mactan Corp DOS ‘tatermamond Rasieos 
Mechines Corp and Microsuit Corp. 


Client Management/MailMerge System 


Only $149 


Multi-user systems, $349.00 


5:00 °*Susan—Good 
work on that mailing. 













Ty Enclowd a my check’money onderipuchacone: ===! LIMITED 

1 Charge to my Cl Vio 0 MawerCand C) Amerion Epes =f OFFER 

Vee ; CALL FOR 
SE OUR FREE 


| i 

Sear —_________________________ DEMO DISK 
| Outside CSA add $10.00 per program and make payment by credit § 
aS ma eis iE eben. na UA: book. Research Development Systems, Inc. 


==" ].800-338-9181 


Mail to: Research Development Systems, Inc. ! 


PO Bor 110216. Arlington, Texas "6007 | | 30 ae hy Money Back 
Dealer inquiries invited. —| y, 
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This time lag increases as you move to- 
ward the end of a file, reaching up to 25 
seconds with a 35K file on a standard PC. 
Worse, if you don’t wait out the delay, you 
fun into the problem that keystrokes are 
not buffered to take effect after the macro. 
Since the whole point is to let well-trained 
WordStar adepts continue their old habits, 
I suggest that Word's macros are unaccept- 
able substitutes except on short files. 

All of my old ProKey macros work on 
Word 4.0, however, and this provides a 
partial solution. Unfortunately, ProKey 
can’t emulate WordStar completely be- 
cause it has only single-key macros. 

Allan Fries 
Seattle, Washington 


Yes and no. The delay in executing Word 
macros is real, but it is not nearly the prob- 
lem Mr. Fries suggests. The increase in 
delay is not a function of how far you are 
from the beginning of the file, but how far 
from the beginning of the current page. 
And the solution for speeding up macro ex- 
ecution as you move through the file is sim- 
ply to repaginate the document. 

On the other hand, even at the begin- 
ning of a page there is a small delay be- 
tween typing the macro and getting a re- 
sponse. While the delay is tolerable (at 
least on an AT or better), it is anything but 
desirable. What's more, it is most likely to 
be a problem on the single-key cursor key 
commands, where you will often want to 
type several cursor movement commands 
quickly, one after the other. For these, as 





s The delay in executing 
Microsoft Word macros 
is real, but it is not 

a substantial problem. 


Mr. Fries notes, you can use ProKey (or 
any other macro program), and more in- 
teresting, you can use the macro program 
for single-key control-key commands and 
Still use Word macros for twa-key control- 
key commands. 

Note that if you type a Ctrl-key combi- 
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nation that isn’t defined as a macro in the 
macro program, the program will simply 
pass the keystroke on to Word. If you do 
accidentally define the same keystroke as a 
macro both in Word and in the macro pro- 
gram, the latter will intercept the keystroke 
and Word will never see it. 

—M. David Stone 


PRINT MACROS IN WORD 

Inhis review of Microsoft Word (PC Mag- 
azine, December 8, 1987), Edward Men- 
delson presented a macro for printing the 
page on which the cursor is currently locat- 
ed. Although useful for this purpose, the 
macro unfortunately leaves the Printer Op- 
tions set to print only a specific page. As a 
default, it’s generally more useful to print 
all the pages in the document. The follow- 
ing modification of Prof. Mendelson’s 
macro resets the Printer Options to the de- 
fault of printing all pages: 


<Zec>jpeeet pegenumber = field»<Enter> 
<Eec>po<teb 6>p<teb>«pegenumber aEnter>p 
<Esc>po<teb 6>e<Enter><Esc> 


Robert D. Gill 
Brooklyn, New York 


Several readers suggested similar 
changes; Mr. Gill's was the first letter re- 
ceived. As an alternative approach, con- 
sider the following macro: 


<Eecopo<left 2>y<left><up>«pauees<Enter> 


This queues the file, then shows the options 
menu with the highlight in the ‘‘range’’ 
options. More generally, you can use this 
approach to create a default set of print 
options, then have the macro stop and wait 
for further instructions. If the defaults are 
appropriate, simply hit <Enter> 
<Enter> to print. Otherwise, adjust the 
options as needed.—M. David Stone 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for your 
trouble, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. 





See all your 1-2-3 database info more 
clearly with 4VIEWS.™ In four really use- 
ful new ways. Report View helps youcre- 
ate, customize, view, and print reports 
easily. You'll cross tabulate rows and 
columns for better understanding with 
Cross Tab View. Form Viewlets you 
enter and analyze database records with 
the help ofa ce record layout. 
And, you'll query or move rows 
and ala a patter Table View of 
the data. .. without risking changes in the 
spreadsheet. See your , 
dealer, call for info, or 
order now for only na AS 95 | 
on our 30-day money-back 


guarantee. 
(800) 888-0886 Ex. 751P 
SYMANTEC 


Turmer Hall Publishing Division 


10201 Torre Avenue, Cupertino, CA 95014 (408) 253-9600 
Add- infor 2a Kel, 2 0012.01. © 1988 
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COMPUTER SYSTEMS. 


WHOLE EARTH 
TURBO XT 


© Dual clock speed 

© 10-MB drive 

© 84 key AT keyboard wi/LED's 

© Hercules compatible 
{ees Ss o . 

araliel 

© Amber Lm monitor witile 
and swivel 

* 640K RAM 

© 150 wate [aad supply 

© Fujitsu 360K floppy drive 


FREE FREIGHT IN 
ric una es 
U.S. 


WHOLE EARTH 


TURBO 286-20 


l0Mhz COMPLETE SYSTEM 
© 1.2 MB Fujitsu drive 
© 20MB Hard Drive 
© Monographics card 
© TTL monitor witile & swivel 
® 512K RAM (IMB possible on 
mother 
« Parbbel pi 
© Pa ter 
© AT style peel 
© 200W power supply 
© 8 expansion slots. 


FREE FREIGHT IN 


CONTINENTAL 
USS. 


essor socket 


eon 


5-653-7758 


WHOLE EARTH 
TURBO 386 


16 Mhz COMPLETE SYSTEM 
Featuring 32 bit 80386 
MYLEX motherboard 

® Ute Norton ver. 4.0 SJ 

© Enhanced 101 key keyboard 
© 64KB RAM CACHE 

® 40MB fast hard drive 


© 1.2MB Fujitsu drive 


FREE FREIGHT IN 
CONTINENTAL 


“S 2895. 


20Mhz motherboard available 


iS seca a Z 





THOUSANDS OF ITEMS AT THE LOWEST POSSIBLE PRICES 


Panasone 108 #1 
Panasonc 10910 1h 
Tostvba P32HSL 
2400 baud 


modem 
Everex 1200 baud nternal 
Everex 2400 baud external 


e 
Intelligent 
Menu 
syeng925 | ee 
ereth 
x ‘ALUE! Canon Copers 
Corporabon 


Fup Onkett 


Everex [/O plus 
Parade 480 


Everex 6 Fria widK 


Wordperfect 4 2 
Pagemaker 

Fight Semulacor 
Forse Choxe 
CARDS 


Memory Card w/ OK 





Morutor w/T-S 
seare ST 225 wi Controier 
Moyntain TD4440, 

OC2600 MEDIA by MAXELL 
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About Whole Earth Access | Whole Earth Computer System 


“The Company That Calls You Back"’ 
Whole Earth Access stores, well known throughout 
California, now sell the finest computer products 
nationwide. We provide total customer satisfaction 
at the lowest possible prices. We have 400 employ- 
ees, we perform over 10,000 customer transactions 
a week, we do over $70 million business per year! 
In all, we have the ability and commitment to take 


care of our customers. 
Errors subject to correcuon 


“The Best You Can Buy"’ 


© Technical Support Available 
© Built and Tested in the USA 
© | Year Limited Warranty 
© 30 Day Money Back Guarantee 
® Licensed MS-DOS 3.3 Available with 
System Purchases 
© Lowest Prices on Thousands of Other Goods 
© FCC Approved 
¢ 48 Hour Burn-in 
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Speeding up point plotting with EGA_GRAPHICS; simulating structured function returns in 
Turbo Pascal; minimizing BASIC’ s cumulative calculation errors. 


BASIC 


ANONEXISTENT NUMBERS FIX 

The problem of ‘tIBM’s nonexistent num- 
bers’’ (Languages, PC Magazine, January 
12, 1988) also plagued me until recently. 
The software I write performs amortiza- 
tion calculations using nested loops (95 
years by 12 months), and the compound- 
ing of erroneous numbers causes large dis- 
crepancies after | ,140 iterations. 

One solution is to perform all calcula- 
tions using double-precision variables and 
numbers. Though double-precision math 
is decidedly slower, the results will be 
much more accurate. Unfortunately, if 
many numbers must be stored in a disk 
file, twice as much space will be required. 

T have discovered that storing numbers 
in single-precision variables on-disk is of- 
ten sufficient, as long as they are converted 
to double precision using a combination of 
VAL(O and STR$(). Notice that simply as- 
signing a double-precision variable from 
one of single precision will not eliminate 
the error, as illustrated in Figure 1. 

Jim Thomson 
Houston, Texas 


Cumulative calculation errors have 
plagued programmers for years. Several 
other readers wrote to point out that dou- 
ble-precision variables will help with this 
problem, though even that approach isn't 
perfect. Your use of STRS() is clever, and it 
does cause some useful rounding to be 
done by BASIC. Several other rounding 
methods have also recently appeared in 
these pages. 


When only addition or subtraction is re- 
quired on a large group of numbers, the 
best solution is to use long integers. Both 
Turbo Basic and QuickBASIC 4.0 support 
long integers, which accommodate whole 
numbers between plus and minus 2 billion. 
If you’ re dealing with dollar amounts, the 
values could be considered as pennies and 
the appropriate conversion made when the 
results are printed. —Ethan Winer 


TURBO PASCAL 


STRUCTURED FUNCTION RETURNS 
The Jensen and Wirth Pascal User Manual 
Specifies that a function result must be a 
scalar, subrange, or pointer type. Turbo 


Dt = 1660064 
Al = 20.47 
At = 20.47% 


PRINT D# / (Al / 1686) 
PRINT D# / (Al / 16604) 
PRINT D# / (Af / 10004) 
PRINT D# / VAL(STRS$(A!/1066)) 





= 4885198.183286636 
= 4885198.614381987 
= 4885197.856512946 
= 4865197.856512946 


Pascal extends this specification by allow- 
ing strings. But you can't create a function 
that will return an array, a record, or any 
other structured type. However, with some 
minor trickery you can come very close. 

The program in Figure 2 shows a func- 
tion that returns the complex product of 
two complex numbers. The trick here is 
that it returns that product as a string. 
With TP4’s typecasting facility, it's a snap 
to refer to that string as the RECORD type 
it really is. Note that you have to add a 
dummy length byte at the start of the struc- 
ture and set it to an appropriate value. 
With this minor addition, you can program 
almost exactly as if your function returned 
acomplex result directly. 


*least accurate 
*better 

*beat 

*juat aa good 


Figure 1: A comparison of single- and double-precision calculations. 


{$R-,S+,I+,D+,7-,F-,V+,B-,N-,L+ } 
($M 16384,8,655360 } 
PROGRAM ComplexDemo; 
TYPE 
Complex = RECORD 
L : byte; 


END; 
CompStr = STRING[12]; 
= 


t Compstr; 
ct, c2, C3 : Complex; 
2 Byte; 


{dummy dength byte} 
R, I ¢ Real; er and 


saat pad parta} 





Figure 2: Demonstrating a way \o simulate structured function resulis in Turbo Pascal. 
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[TS TIME TO ASK 
FOR SEIKOSHA. 


You'll find printers that mean business. 


is high technology. Every 
member of your staff... and that 
includes your critical equipment, 
must make every second of the 
business day as productive as 
possible, So when better printer 


Today, running a business ~~ c 4 
ae 


os 
. 


EDGE ADVANCES. ea 
thinking and innovation. SEIKOSHA is the only 


The bottom-line on any SEIKOSHA printer is 
manufacturer offering 800 cps, 18-pin, single-head . me | 
dot matrix printers, the SBP-10 Series. They're parallel, ’ ae 
serial and IBM mini and main frame compatible. Plus ™ af 
t 
» 


technologies become available... you —— on 
have to take the time to learn about them. 
MAINSTREAM PERFORMANCE, CUTTING- r 
dependable performance. The top-line is new “a t's 

7 
they provide bar code label printing capability. 


DEC compatibility is featured in the BP-5420 Series 
—at 420 cps and 104 cps NLOQ. 


The SK Series gives 9-pin, 300 cps printing (with 
optional color) at noise levels below 55dBA! ie — 

All-around performance with 24-pin letter quality is intime measurement 
the hallmark of the SL Series. And it delivers up to 180 (in Seiko, Pulsar, 
cps (draft) at a whisper-quiet S5dBA. Lorus and other brands), computer 
RELIABILITY, PROVEN MILLIONS OF TIMES A DAY. products and in dozens of industries. 
The most reliable printers in the world today, factoring in Ask for SEIKOSHA. The 
speed, versatility, availability and value, are dot matnix printers that mean business. 


printers. They do more and cost less than any othertech- —_—Call toll-free 1-800-338-2609 or 1-201-529-4655. 
nology. No one in the world makes more useful and 
dependable dot matrix printers than SEIKOSHA. 
SEIKOSHA... THE NEW COMPATIBILITY. 

From stand alone desk-top systems to mega-network 
system integration, there is a SEIKOSHA printer that will 
improve the performance of any business in the country. 
We measure this improvement in steady high-speed out- 
put, a virtual freedom from downtime, outstanding sup- 
port and perhaps the lowest dollar-per-million characters 
COst...ever 

SEIKOSHA MEANS PRECISION MANUFACTURING 

.. FOR 100 YEARS. 

This tradition of technological innovation and leadership 
has extended for over a century. Today it defines cutting- 


Visit Us at COMDEX Booth 3808 Seikosha 





America Inc. 
© 1988, SEIKOSHA Amenca Ine. HN MacArthur Bivd., Mahwah. NJ 07430 SS ey 
Sscaneas Macrae Corp, DEC- Dap Euro Carp, Technology with the human touch. 
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FUNCTION ComplexMul(A,B : Complex) 
VAR Temp : Complex; 
BEGIN 
Temp.L := 12; {aet the dummy length byte} 
Temp.R := A.R*B.R = A.I*B.I} 
Temp.I := A.R*B.I + A. I*B.R; 
ComplexMul := CompStr(Temp); {typecaat) 
END; 


: Compstr; 


BEGIN 

C3 := Complex(x}; 

WriteLn(‘Enter lat complex number, real part firat. 
-Write(‘3:'); ReadLn(Cl.R, Cl.I)? 

WriteLn{‘Enter 2nd complex number, real part first. 

Write(‘:'); ReadLn(C2.R, C2.1}; 

Compstr(C3) := ComplexMul(C1,C2); {typecast} 

WriteLn(‘Their product ia ‘,C3.R21:11,' + ',C3.Isi:11,'i'); 
END. 


E.g. "2.5 5.6"); 


E.g. "2.5 S.8"*p3 


(Figure 2 ends) 


PROGRAM EGA_GRAPHICS;{ primitivee for fast color grephics in TURBO PASCAL. } 


TYPE 
RegPeck = RECORD 
AX, BX, CX, DX, BP, SI, DI, DS, ES, Flage : Integer 
END; 
VAR 
RegPek : RegPeck; 
{ Next 4 erreye evoid repetitive calculstions ] 
xaddr : ARRAY(#..639) OP Byte; 
Yaddr : ARRAY[(@..349) OP Integer; 
Point : ARRAY[@..639] OP Byte; 
HiPoint : ARRAY([@..649) OP Integer; 
I, J, Color, Left : Integer; 
dummy : Cher; 


PROCEDURE Init_grephice(BackGround : Integer); 

{sets up graphics hardwere and srreys to svoid repetitive eslculations.) 
VAR 

indx : Integer; 
BEGIN 

PortwW{[$@3cE) := $1603; { Uee xOR for writing to graphics memory 
$1693 for OR. ) 

{ Por Color machines let RegPak.AXx:= $0010, Mono = $000P ) 

RegPek.AX := $9616; © 

Intr($18, RegPsk); 

POR indx := §@ TO 349 DO Yeddr{indx) := 27920-8@*indx; 

{ Subtrecting from 27928 mekes origin at the lower left corner. } 

POR indx := @ TO 639 DO xsddr[indx]) := indx DIV 6; 

FOR indx := @ TO 639 DO 

BEGIN 
Point{indx]) := $80 SHR({indx MOD 8); 
HiPoint{indx]) := Swap(Point{indx])+8; 
END; 

GrephBeckground(SeckGround); { atenderd TUBRO works fine here } 

END; 


PROCEDURE Plot(x, y : Integer); 
VAR 
total, junk : Integer; 
BEGIN 
total := xaddr{x)+Yaddr(y)? 
PortW{$@3CE) := HiPoint[x); { Protect bits in msek } 
Junk := Mem[$Ae00:Total); { Latch bit planes by resding } 
Mem{$Ae@0:total) := point(x}; { Light up pixel } 
END; 


{ Pind sequentisl sddress ) 


PROCEDURE Pixelcolor(Color : 
BEGIN 
Portw{$@3CcE) := S$FF01i; { Enable eet/reset } 
Portw([$@3CE) := Swap(Color); { Set color of Pixel) 
END; 


Integer); 


PROCEDURE WriteAgein(BsckGround, ForeGround : Integer); 
{ Relosds 8x14 font } 

BEGIN 
Regrak.AX := $1101; 
RegPak.Bx := $0002; 
Intr($10, RegPpak); 
{ Set new background and foreground colors } 
GraphBackground(BackGround) ; 





Figure 3: The EGA_GRAPHICS program demonstrates fast point-plotting on the EGA. 


ahh coe 








Cio = 4 Bis 
‘ 


You can do this trick with almost auy 
structured type. Just add the length byte to 
the structure and inake sure the string type 
occupies the same number of bytes. Have 
your function calculate the desired result 
and typecast it to a string. Theu the pro- 
grain line that calls the function typecasts 
it back to the structured type. That's it! 
—Neil J. Rubenking 


FAST EGA OUTPUT 

The demo program EGA_GRPH.COM, 
written solcly in Turbo Pascal, Version 
3.0, (see Figure 3), has full color support 
for the EGA. It puts pixels to the screen 3.1 
times as fast as MetaWINDOWS and 3.5 
times as fast as the standard Turbo Pascal 
Plot procedure (which won't work on the 
EGA in 640 by 350 resolution). You can 





=» EGA_GRAPHICS’s 
speed comes from using 
arrays and from writing 
directly to video memory 
and EGA registers. 


use EGA_GRAPHICS alone or with the 
Monochrome graphics primitives (Draw a 
line, Circle, and ScreenDump for hard 
copy), also in Turbo Pascal and published 
in PC Tech Journal (September 1985, 
page 163). 

The speed comes from using arrays to 
avoid repetitive calculations and from 
writing directly to the video memory and 
the EGA registers. Also, with just one 
statement you can both initialize an ad- 
dress register port and write to a data regis- 


| ter port, because the 8088 can output two 


bytes in one operation. For example, in the 
Init_Graphics procedure the statement 
PortW[$P3CE] : = $1803 is equivalent 
to Port[$@3CE] := $93 and 
Port[$OSCF] : = $18 but is twice as 
fast. Comments in the source code explain 
the ports and their data. 

After writing to the EGA registers, the 
8 by 14 font is wiped out. Before you use 
the standard Turbo Pascal WriteLn and 
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GRAPHICS CARDS 


THE Hi HEAT T’S ava MICRO ENHANCER. 
EVEREX THE EDGE..... 


GENOA SUPER HI RES 
HERCULES GRAPHICS 
HERCULES IN COLOR. 



















PERSONAL SYSTEM/2 


Model 30 w/2 floppy.....$1250 
Model 30 w/1 floppy 

Bc 20 MG ieee 1725 
Model 50............00e 
Model 60 - 40/70 


Model 80 - 40/70..........+ 







TURBO XT AST Advantage w/128K.... 

8 mhz, 1 floppy. 640K, AT style key § AST Advantage Premium w, 
board, game port, clock calendar, mono: | AST 6 PACK PLUS w/384K. 
graphics card, mono monitor.......$750 | AST 6 PACK PREMIUM w 12 


Color S dd $150 w/20mb 
53d $279, w/d0 mbadd $299 PAST 5251-11 PLUS Enhanced 


AST RAMPAGE 286 
90 day warranty through Bulldog AST RAMPAGE 28 
Club AT for model 50/60... 
10 mhz, 1 mb Ram, 1.2 floppy...... $1095 
Club 386 16 mhz, 1 mb Ram, 
1.2 floppy... 6 oe eee eee $1850 

















































Wyse AT Systems 
8 mhz, 1.2 floppy, 1 m.b. Ram, serial/ 
386 Desk Pro 40/60/130 parallel port, clock calendar, INTEL Inboard 386 w/Adapter 
$4599/5575/6950 [ B, @ 1s eee reeeernr te aera $1 INTEL Inboard 286 for PC w/mb.. 
286 Desk Pro 12 mhz. 1795 § 12 mhz - 0 wait state, 1.2 floppy, mb | INTEL Above Board II 
Compag II Model [V......0...2879 ff Ram, serial/parallel port, clock 


calendar, DOS wu. 1895 


Wyse 386 system, 1.2 floppy, 1 mb. 
Ram, serial/parallel port, clock 
calendar, DOS .....sevsssssseaereseune P2IIS 


All Wyse Systems carry a 1 year man- 










Compaq Port. 386 
Model 40/100 
5999/7399 
Compaq Ill 20mb/40mb......3695/ 
4195 







































VGA Monitor........... ufactuters warranty — parts and labor. 
VGA Card..nsssessenee ORCHID Tiny Turbo 286.. 3 
90 day warranty through Bulldog ORCHID Ramauest 50/60 w/2mb........ 


ORCHID Twin Turbo..............00. 








NEC Multispeed......... 








803-87-2 NEC Multispeed EL.......... 
803-87-1 NEC Multispeed HD 2299] MICROSOET we when 88 
Toshiba 1000......... .795 | MICROSOFT MOUSE 


Toshiba 1200.............. w/PC paint brush............ 
Toshiba T1100 Plus... 
Toshiba 3100. 


T3200... a KODAK DATA SHOW w/Cooling Fa Fa 
T5100... MICROFAZER Ii w/64K.... 









COMPUTER PRODUCTS 
We accept VISA, 3241-E Washington Road * Martinez, Georgia 30907 


A sea oe For returns call: (404) 860-6899 In Georgia call: (404) 860-7364 









LX 800 180 CPS, 30 NLQ .rsceenes 
EX 86E 240 CPS, 40 NLQ.esssessnne 
FX 286E 240 CPS, 40 NLQ wscesseee 


LQ 1050 330 cps, 88 NLQ.......... 
LQ 2500 324 cps, 108 NLQ........ 
EX 800 300 cps, 60 NLQ. 


Special Tractor for LQ1000...20 


OKIDATA 
182 Plus 180 cps, 30 NLQ 
192 Plus 200 cps. 
193 Plus 200 cps. 
292 Plus 240 cps, 100 NLQ 
293 Plus 240 CPS, 100 NLQ......... 
294 Plus 400 cPs, 100 NLQ......... 
393 450 CPS, 120 LQ..... 


TOSHIBA 
321 SL 216 cPs, 72 NLQ 
351 SX 350 CPs, 100NLQ 
S34 1SL 216 CPS, 72 NLQ..sesesecseeed 








PANASONIC 
1080i Model II 
1091 Model II. 


eenneseness 








Seagate 30mb w/contr. $ST238..... 
Seagate 30 mb for AT ST4038 .... 
Seagate 40 mb for AT ST251.. 


IOMEGA BERNOULLI 
10 mb w/card 
10 + 10 w/card 
20 + 20 w/card.... 

BERNOULLI PLUS. 

BERNOULI BOX 11 54 
20 mb internall.........scsscscsssscccsseoneoeseeee 
20 mb external w/card....... 
dual 20 mb external w/card. 

SYSGEN Durapack single......... 
dual external/internal...........169 

Plus Hard Card 40... 

Plus Hard Card 20... 

Priam 60 mb AT..... 

Priam 43 mb AT... 








[MODEMS 


Everex 1200 int./ext....... 

Everex 2400 int./ext..... 

Hayes 1200/2400.......... 

Migent Pocket Modem. ........scssssesesess 

US Robotics 2400 direct internal...... 
Ventel Half Card 1200 w/Crosstalk ...259 
Vental Half Card 2400 w/Crosstalk ...359 
Ventel 1200 Plus. soeseseree BOD 





PRINCETON 


Mono 8503.....nssssssenesses 
Color Display 8512. 
Color Display 8513 . 
Color 8514............. 
Magnavox RGB8O......... 
NEC 
NEC Multisync 11............. 
NEC Multisync Plus.. 
NEC Multisyne GS... 
NEC Multisync XL 19” 


and re a is COOLING _; 


Framework Il....... 
IBM Display Write 


ony er eT 
naging Your Money 4.0... 
Microsoft Word 4.0 = 


Peachtree II Com 


QUANT ...sccccsscseeen 

R Base fpr DOS... 

Revelation.............. 

Super Calc IV 1.0... 

Symphony 1.2....... 
entura Desktop 

Volkswriter IIl........ 


paces Sct ToChange For Orders Call: 1-800-438-6039 


BULLDO 


COMPUTER PRODUCTS 
For shipping & technical call: (404) 860-6905 or (404) 860-7364 
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TextColor (ForeGround) ; 
END; 


BEGIN 





BEGIN 
Fixelcolor (Color); 
FOR I 1= 1 TO 20 DO 
REGIN 
Left 1= Left+1; 


END; 
WriteAgelio(Greeo, White); 


WriteLn; 










WriteLo; 
FOR J := 1 TO 38 DO 
REGIN 


END} 
wWriteAgain(Blue, Yellow); 


Reed(Kbd, dummy )1 
TextMode (C66); 
END. 


Programmer's Paradise Gives You Superb Selection, 


Fixelcolor(Rendom(16))1 

FOR I 1= 6 TO 349 DO Flot(J+I, 1); 
PixelColor(Random(16))1 

FOR I 1= 6 TO 349 DO Plot(Abs(380-I-J), I); 


PRODUCTIVITY 


Init Graphics(Green); Left 1= 6; 
FOR Color 1= Rlack TO White DO 


FOR J := 6 TO 38 DO Plot(Left, J); 


write(‘Aftar color grephics cells you must ‘); 
WritaLn(‘reloed font with Procedure WriteAgein.‘); 
WriteLn(’Otherwise stenderd write end writeLn does not work.’); 


writeLn(‘strike eny key to do color grephics egein.'); Resd(Kbd, dummy); 


writeLn('Reloed font eaaio with writeagein before WriteLn.'); WriteLn; 
writeLn('strike any kay to exit.'); 





Personal Service and Unbeatable Prices! 


Welcome tee Paradine, The 


ny Advantages of Paradine .. 


© Liwent proce guaranteed 
© Latent versace, 


Over 500 brand- 


LIST OURS 
309 SOFTWARE 
DESQVIEW 1308. 
MICROPORT SYS. V/a86 (COMP.) mm «678 
MS WINDOWS/386 » 10 
PHARLAP. 3861ASM/LINR azz 
SCO XENIX SYS V 386 (COMPLETE) 1888 im 


AsstMaLteaDEsUccEknLINuees 
ADVANTAGE DISASSEMBLER 

C-SPRITE 

MS MACRO ASM (DOS OR 0S/2) 
PERISCOPE [, I & II 

PLINK66PLUS 


ie etry 


FLASH: 89 
MS BASIC COMP 98.0 (DOS OR OS/2) = 
MS QUICKBASIC 
VICKPAK & 
RBO BASIC & TOOLBOXES 100 


© Specual under 





















(Figure 3 ends) 


REALIA COROL 
RM/COBOL 


DATARASR TOOLS 
Ar eADON PLUS 


Sue mu 
OBASE. nt PLUS 
FOXBASE + 


NTOR 
TOM perties LR, 
Ul PROGRAMMER 


DIBK/DOS/KRYROASDUTILITIES 


ADVANCED NORTON UTILITIES 
DISK OPTIMIZER 
PC TOOLS OELUXE 
VOPT OR VCACHE 
X TREE PRO 


tware source that caters te your programming neciis 


© A-day moore thie k pruaranter 


LIST OURS 


CCOMPILERS/INTERPRETERS 

C-TERP 

LATTICE C 500 

MICROSOFT C (DOS OR 0S/2) 450 
VICR C. oo 
'URBO C 100 


CLIBSASIER 
Cc S/S. 129 
18S 


C UTILITY LIBRARY 
Rae COMMUNE SONS 

REENLEAF C SAMPLER 98 
CREENLEAP COMM LIRRARY 18S 
GREENLEAP PUNCTIONS 


RESIDENT C W/SOURCE 
ps, 


Cost BIN, 
MICRO POCUS PRODUCTS 
MICROSOFT COBOL 


CALL CALL 
700 482 


VEOIT PLUS 
ese MENT 


XTRIEVE 
cn REPORT OPTION 

R TREE 
OB_VISTA OR OB. QUERY 
DBC IIL 
INFORMIX PRODUCTS. 
xq 
FORTRAN 
LAHEY FORTRAN F77L-EM/18 
MS FORTRAN (DOS OR OS/2) 
RM/FORTRAN 
GRAPHICS 
AOVANTAGE GRAPHICS (C) 
ESSENTIAL GRAPHICS 
HALO "88 
METAWLNOOW PLUS 


TURBOWINDOW:C 
TURBO HALO (FOR TURBO C) 





Write statements you must reload it. The 
procedure WriteAgain accomplishes the 
font reload and lets you change the text 
background and foreground colors. 
Vic Mansfield 
Burdett, New York 


1 like the trick of calculating the offsets for 
X and Y values once and putting them into 
an array. If you're going to plot a lot of 
pixels, the time savings is immense! 
—Neil J. Rubenking 











SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
pe ody One Park Avenue, New York, 
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Which would you like to see first? 
Aen eeBiiccmeloiate) Oneeerlcmemancnilec 
powerful database development language? 


Surprise. Now you get both in the same package. 
New er from Nantucket? ; 

Our latest version—Summer’87 —is still the best- 
performing compiler ever. It lets users run dBASE” 
applications up to 20 times faster. But there’s a lot 
more to it than raw speed. 

Because new Clipper is one of the most powerful, 
full-featured development languages ever, And 
gives a more control over your applications than 
any release of dBASE ever will. Now or in the future. 

Instead of designing Clipper as an add-on, we've 
structured it as an extended database language that 
uses dBASE as a subset. In addition to emulating 
the dBASE language, we’ve added commands for 
menus, screens, windows and extended functions. 
Asa result, you get dBASE compatibility and an 
entirely new level of power and versatility. 

And with Clipper’s open architecture, you can 
write functions in Clipper, C, Assembler or other 
languages, and integrate them into one seamless 
application. Which helps you create more sophisti- 


© Nantucket Corporatio 
trademark of Nantucket Co 


Nantucket is a registered trademark and Chipper is a 
ation dBASE 1s a registered trademark of Ashton- Tate 


cated applications in less time. And by using our 
full-featured debugger, you'll be done even faster. 

We also give you source code security that 
keeps users from damaging your application. And 
sophisticated record and file locking capabilities that 
make networking applications easier to create. But 
no matter what you create, you don’t have to buy 
runtime modules or additional software.You don't 
even have to pay poet: fees. 

If you haven't tried C set yet, just call (213) 
390-7923 today. We'll send you full information and 
a free demo diskette. Or the complete program, 
if you'd rather. ee 

But call today. And see how easy it is to find the 
best dBASE development ' = 
language. Just get the fastest 
compiler. And open the box. 


e 
Clipper’ 
Nantucket, 12555 W. Jefferson Boulevard 
Los Angeles, CA 90066 ‘Telex: 650-2574125 
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Announcing 


tis the exciting, — ries easily. Create pop-up help 
screens. PC Magazines unique 
programs can help you do all 
that and much more. 


Ra) pS oe | ee eee 


Interact with other readers 
in your specific area of interest. 
Share a program modifica- 
tion with your peers; unravel, 
discover, solve, explain, or 
unlock questions or problems. 
Like PC Magazine, PC MagNet 
has these special sections: 

» Power Programming 
Languages 
The News Gets Better. Environments 
PC MagNet is admini Spreadsheet Clinic 
Power User 
PC Lab Notes 
PC Tutor 
and more... 

PC MagNet is your ideal 
platform for discussing what 
was in User-to-User or sharing 
your latest 1-2-3 macro. And 





neeeienl PC product developers with 
nosmater Wid ee PC MagNet's real-time Focus 
PC Magazine’ utilities have YOU Program in— assembler, Group Facility, 

gained worldwide fame for BASIC, C, or Pascal - PC Upload submissions to Con- 
their speed, power, and ease aoe pat pili merle. nectivity Clinic, Spreadsheet 
of use because they help At Clinic, User-to-User, Power 
you work faster, better, and “Sit in on” Rico fi con- User, Languages, and PC Tutor. 
smarter. You can move and ferences with industry gurus, React to anything you've 
copy information swiftly and PC Magazine editors, and read in PC Magazine by 


efficiently. Sift through directo- sending a letter to the editor. 








Contribute to the Download 
libraries. 

Send electronic mail to 
and receive it from other 
PC Magazine readers. 

Download the PC Labs 
Benchmark Series of hardware 
tests, as well as some of the 
most popular shareware. 


To PC Magazine's Universe 





now: 
eae Ths. 


PC MagNet opens an entire 
universe of information and 
advice, and your on-line time 
is only $12.50 an hour for 
round-the-clock access. There 
are no monthly minimum 
charges, and you pay only for 
what you use. 


You don’t need to be an expert 
at communications to take full 
advantage of PC MagNet's extraor- 
dinary benefits. 

1.To subscribe, set your modem 
to: 300 or 1200 bps, 7 data bits, 
even parity, 1 stop bit and full du- 
plex. Call one of the numbers listed: 


Anaheim, CA 
Atlanta, GA 
Baltimore, MD 


(714) 520-9724 
(404) 237-3003 
(301) 254-7113 


Boston MA (617) 542-1796 
Chicago, IL (312) 693-0330 
Cleveland, OH (216) 771-6860 
Dallas, (214) 953-0212 
Detroit, M1 (313) 255-9207 
Houston, TX (713) 462-0202 
Los Angeles, CA (213) 739-8906 
Miami, FL (305) 266-0231 
Minneapolis, MN (612) 342-2207 
New York, NY (212) 422-8820 
Newark, NJ (201) 624-6565 
Philadelphia, PA (215) 977-9758 
Pittsburgh, PA (412) 391-7732 
San Diego, CA (619) 283-6091 
San Francisco, CA (415) 956-4191 
Seattle, WA (206) 241-9111 
St. Louis, MO (314) 241-3102 
Washington, DC (202) 388-4280 


(Note: After you have become a member, you can locate a local 
telephone access number, or 2400 bps service, by typing GO 
PHONES at the ! prompt.) 

2. When you receive a Connect 
or Carrier Detected message, 
press Ctrl-C. 

3. At the USER ID prompt, type 
177000,5000. 

4. At the PASSWORD prompt, 
type PC*MAGNET and press Enter. 

5. At the Enter agreement 
number prompt, type Z1I0D8811 
and press Enter. 

6. Register your name and 
provide billing information. 

7. Your personal User ID 
number and password will be 
displayed at the end of the 
subscription process. Please 
record them in a secure place. 

8. A new password will arrive 
in the mail within 10 days to 
confirm your subscription. 

There are no connect charges 
for PC MagNet during the 
subscription process. 





“Now that you're in 
the executive suite, Dodds, 
you'll have a company car, 
an unlimited expense account 
and Sony diskettes? 


hen you think about 
it, itS only fitting that 
leaders of industry 
insist on the leader 


in magnetic media: Sony. 

Ever since the introduction 
of the first tape recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

That's why today Sony is a 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.5” disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally we had quite a 
head start when the others 
finally decided on playing follow 
the leader 

And the same engineering 
and technology we applied to 





create the finest magnetic media 
for our 3.5” floppies was applied 
to all of our magnetic computer 
media. So our 5.25" floppies are 
remarkably reliable, too. 

That's why people who abso- 
lutely can't afford to lose their data 
insist on Sony. 

But for those at the top, insist- 
ing on Sony disks isn't just a sign 
of high standards, its also a sign 
that you've arrived. 


SONY: 


THE ONE AND ONLY” 


© 1987 Sony Corporation of America. Sony and The One and Only are trademarks of Sony 
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CREATING ASCH FILES | 
I had difficulty converting a DEBUG | 
script from one of your previous columns | 
into a .COM file. DEBUG refused to ac- 
cept an ASCII file that was created using 


the COPY CON command, DEBUG ran 
with no problems. I’ve previously encoun- | 
tered the same difficulty with batch files I 
assembled with WordPerfect. What's the 
problem? 
Yvan Huneault 
Montreal, Quebec 
Canada 


DOS and DEBUG understand only pure- 
ASCH files. Most word processors, Word- 
Perfect included, embed non-ASCII codes 
into their files to represent special format- 
ting. DOS can't understand these codes, 
and the results are unpredictable. Any 
word processor worth the floppies it's sold 
on should provide a method for converting 
a formatted file into a pure-ASCH text file. 
To do so in WordPerfect, use the Ctrl-F5 
key combination to save the file as a DOS 
text file in ASCH format. 


WordPerfect. When I created the file using | 


PRODUCTIVITY 


PC TUTOR 


Coping with the wear and tear of the power on/off cycle; getting extra power using NEC and 
Intel chips in tandem; making new ATs boot up with NumLock off and cursor keys working. 


| would it be better to leave it on or to turn it 


off and power-on again when I return? 
Leonard C. Herr 
Christiansburg, Virginia 


cal ‘'it depends."’ I've always believed 
that the current surge and electronic shock 
caused by the power onloff cycle does 
more harm to computer components than 
continuous operation. Keep in mind that 
the power on/off cycle shocks all compo- 
nents, not just the hard disk. Memory 
boards, CPUs, and displays are all subject 
to wear. A hard disk, while spinning, is 
Simply running an electrical motor. I can’t 
ever remember one failing because the 
motor or spindle failed. 

When I leave the PC Magazine offices, f 
turn off the peripherals (monitor, printer, 
etc.) but leave the PC system unit in my of- 
fice on continuously. The main reason is 
convenience. To be able to use my office 





= Any word processor 





PC POWER PROBLEMS 

luse a PC with a 20MB hard disk installed. 
Often, during the course of my work ses- 
sion, I have to leave the machine for a peri- 
od of time. What length of time would you 
recommend as the point when tuming a 
hard disk PC off is better than leaving it on 
when you need to interrupt your use? I re- 
alize that tuming the power on creates 
wear, but so does the continuous rotation 
of the disk. If I plan to retum in I hour, 





worth the floppies it’s sold 
on should provide a 
_ method for converting a 
formatted file into a pure- 
| ASCII text file. 


The answer to this question is an unequivo- | 





PC while home, it must be turned on and 
| connected to a modem. And should the 
| computer break, PC Magazine would, of 
course, pick up the repair bill. 

At home, however, I take a different 
tack. When I need my machine, [turn it on. 
When I don’t, I turn it off. During dinner 
breaks, which last about an hour, P llleave 
the machine on, just blanking the display 
screen. If I'm going to be away longer than 
that, or maybe not return at all, Pll shut 
the computer off. 

" Ineach case, however, if fm not using 
it, | park the hard disk heads. This is prob- 
ably the simplest and most important thing 
you can do to protect your computer while 
you're away. If the power fails, or you turn 
it off, the head will land safely away from 
your data. 


MIXING PROCESSORS 
I recently purchased an Intel 8087 numeric 
coprocessor for my PC. Before I installed 
it, I called Intel to check if it was safe to use 
the 8087 with the NEC V20 I was currently 
using. Alas, Intel said it was a bad idea and 
that 1 should dig out my old 8088 for use 
with the 8087. Why won't the V20 work 
safely with the 8087? 
A. Kristian Dekom 
Ringwood, New Jersey 


Not having been party to your conversa- 
tion with Intel, it’s hard to speculate as to 
why its staff said the V20 was incompatible 
with the 8087. Perhaps it s somewhat like 
| calling IBM and asking if you can put a 
Compag disk drive in your PC—I have a 
| feeling IBM would also say it was a bad 
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NOVELL USERS 


Eliminate repercussions 
caused by loss or 
damage to your keycard. 


Run Novell worry free 
without the keycard. 


The NetSafe program will 
allow Novell’s Advanced 
Netware 2.0, 2.0a, 2.1, SFT & 
Microchannel to run without 
the keycard. 


NetSAFE 


- provides protection and 
back up of your system 


- frees a slot in your server 


- allows the server to exceed 
12MHz bus speed 


NetSAFE $99. us 


Visa, Mastercard or Amex 
plus $10.00 handling 


other products available for : 
CadKEY, Cadvance, P-CAD 


NASDEC (Manitoba) Inc. 
125 Garry St., Unit 72 
Winnipeg, MB Canada 
R3C 3P2 
(204) 956-2798 
fax (204) 943-3702 


Nasdec 


e 
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# PC TUTOR 


idea. As for working with the 8087 math 
coprocessor, the V20 should present no 
problems. I have run this particular com- 





= After we got used to the 
original PC and AT 
keyboards, on which the 
number pad defaulted to 
the cursor keys, IBM did 
us dirt again when it made 
NumLock default to on. 


bination for several years in my PC with 


no ill effects of any kind. The real question 
about the NEC chip is, why didn't Intel 
think of it first? 

Originally popularized as a fast re- 
placement for the 8088, the NEC V20 is 
actually much more. First, the chip uses 
CMOS (Complementary Metal-Oxide- 
Semiconductor) construction. This allows 
it to run cooler and draw less power than 
the standard TTL (Transistor-Transistor 
Logic) 8088—a feature especially impar- 
tant to manufacturers and users of laptop 
computers. Less power consumption 
means smaller, lighter computers that can 
run longer ona single battery charge. 

But while lower power use is important 
to laptop users, the V20 holds significant 
advantages for desktop users as well. For 
example, one of the slower operations on 
the 8088 is calculating the effective ad- 
dress (EA). Whenever data is moved to or 
from memory, the correct place inmemory 
must be determined. Often this involves us- 
ing segment register math and implied in- 
dexing. The 8088 performs this calcula- 
tion by executing many small steps 
(microcode instructions) internally. This 
takes time. In contrast, the EA calculation 
in the V20 is performed rapidly in hard- 
ware. This is one reason PCs with a V20 
installed return such a high number using 
The Norton Utilities’ S/ test. 

Besides adding the EA hardware, two 
major improvements were mode to the ma- 





chine instructions. In addition to executing 
the 8088 opcodes, the V20 will directly ex- 
ecute all the 80286 real-mode opcodes. 
This means that compilers and assemblers 
that offer the option can be set to compile 
for the 80286 and still execute on the V20. 
Note that protected-mode code (like OS/2) 
is not supported. 

The second improvement isn’t widely 
known or used in the IBM PC world. The 
V20 can be switched into 8080 compatibil- 
ity mode. Thus, with the proper setup soft- 
ware, PCs equipped with a V20 can direct- 
ly execute programs written for the older 
8080 CP/M computers. 


UNLOCKING NUMLOCK 
Perhaps the simple question 1 have has 
been answered before. My IBM PC AT 
boots up with the NumLock on. If I forget 
to tum it off before going into some of my 
applications, like APL, that change the 
key assignments, I’m stuck! What can I 
add to my AUTOEXEC.BAT file to tum 
NumlLock off at the start? 
H. Martin Weingartner 
Nashville, Tennessee 


After we got used to the original PC and 
AT keyboards, on which the number pad 
defaulted to the cursor keys, IBM did us 
dirt once again when it made NumLock de- 
fault to on. Fortunately, there is a clean, 
simple fix for the problem. Figure I shows 
a program you assemble with DEBUG to 
create NUMLKOFF.COM. Running the 
program will set NumLock off regardless 
of its present state. 

The status of the shift indicators is kept 
at 0000:0417h, a byte in the BIOS data 


N NUMLKOFF .COM 
A 199 
POP DS 
AND BY [417],DF 
INT 20 


RCX 





Figure 1: Type these instructions into DEBUG 
to create the file NUMLKOFF .COM. Be sure 
to include the blank line after the INT 20. 
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PRODUCTIVITY 


Shift Status Byte Encoding 


r _ - 


(1=On) ! 
Insert mode 


CapsLock 
NumLock 
ScrollLock 





(1 = Pressed) 


Right Shift 
Left Shift 
Ctrl key 
Altkey 


The shift status byte. located at 0:417h in the BIOS data area, 
reflects the current status of the keyboard toggle states and 


the positions of certain shift keys. 


area in low memory. Each bit in this byte 
reflects some piece of information about 
the shift state of the machine at that in- 
stant. The contents of the byte are labeled 





= NUMLKOFF shows 
just how simple a program 
_can be under DOS. The 
entire thing can be 
created in about 15 
seconds. 


with their meanings in the diagram ‘'Shift 
Status Byte Encoding.” 

NUMLKOFF shows just about how 
simple a program can be under DOS. The 
entire thing can be created in about 15 sec- 
onds. (The OS/2 version is still compiling!) 
The POP DS instruction loads the DS reg- 
ister with a zero that was placed on the 
stack by DOS. NUMLKOFF then simply 
forces bit 5 to zero by masking it with the 
value DFh (11011111 binary). The INT 20 
instruction terminates the program and re- 
turns you to the DOS prompt. 


SNOW REMOVAL 
Many articles and books have discussed 
the causes of the video interference 











(‘‘snow’’) you see on many color monitors 
when a program writes directly to video 
memory. To avoid snow, it’s always rec- 
ommended that characters be written only 
during “‘retrace’’ periods. The articles, 
however, always seem to stop short of ex- 
plaining the exact procedure required to 
accomplish this. 
Could you please indicate a good 

source for this information? 

Tancredo Ortega 

New York, New York 


At the risk of seeming biased, I believe you 
already have one of the best sources of 
technical information and examples in 
your hand—PC Magazine. In PC Lab 
Notes, in the October 13, 1987, issue, 
Ethan Winer explained the technique for 


preventing snow on CGA display adapters | 


and presented assembly code examples 
showing how to implement it. The subrou- 
tines listed were designed to be called di- 
rectly from BASIC programs, but the tech- 
niques are applicable to any language. 


ASK THE PC TUTOR 
The PC Tutor solves practical problems 
and explains points of general interest 


about using your hardware and software 


more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 


drop a line to PC Tutor, PC Magazine, | 


One Park Avenue, New York, NY 10016. 


We're sorry, but we cannot answer ques- | 


tions personally. PG 
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PC voice 
mail, 


nowonly 


$199. 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
1 (800) 6-WATSON 
(in Mass., (617) 651-2186). 
To order, call 1 (800) 
533-6120 (in Mass., 


Natural MicroSystems Corporation 
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To Connect With 
Compaq, Go Through 
usinessland. 





Integrating the lightning-fast 
COMPAQ DESKPRO 386/20" and 
the COMPAQ PORTABLE 386" 
into your local area network is a very 
effective way to increase office 
efficiency and productivity. 

For starters, they’re the fastest PCs 
on the market today. The COMPAQ" 
cache memory controller provides 
a 25% increase in performance over 
other 20-MHz 386 PCs. Plus its 
unique disk caching ability decreases 
access time. 

Another benefit is flexibility. With 
Novell® NetWare? you can change a 
workstation into a high-performance 
network server. Which means you'll 
get the most out of all your other 
systems, too. 

Networking your office with 
COMPAQ products is relatively easy, 
when you go through the experts at 
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Businessland? After installing over 
6,000 local area networks for some of 
the nation’s largest corporations, you 
can be confident that we know the 
right connections. 


BUSINESSLAND 
NETWORKING SEMINARS 

To learn more about networking, you 
can go through Businessland, too. Call 
1-800-328-8383 for more information 
on the seminars in your area. 

Work Group Networking — All the 
basics of planning a network. 

PC and Mac Communications — The 
how’s and why’s of connecting PCs and 
Macs to mini’s and mainframes. 

Connectivity —Systems engineers 
discuss how the latest technology affects 
your network. : 


BUSI 


® 
A Different Kind of Computer Company 





‘Trademarks/owner: COMPAQ DESKPRO 386/20, COMPAQ PORTABLE 386, COMPAQ/Compay Computer Corporation, Novell, Net Ware/Novell, Inc, Businessland and the Businesstand logo are registered trademarks of Businesaland Inc. 
CIRCLE 356 ON READER SERVICE CARD 





= FRANK J. DERFLER, JR. 


CONNECTIVITY 


CLINIC 





High-performance networks tend to have dedicated file servers, but it is possible to increase 
throughput on your peer-to-peer network while keeping it cost-effective and flexible. 


NETWORK SPEED 

Our firm has six IBM PC ATs and a Com- 
paq Deskpro 386/20 on an IBM PC Net- 
work using Version | .10 of IBM’s PC Lo- 
cal Area Network Program. 1 am 
beginning to realize how painfully slow 
this system is, especially when using 
shared databases. 

We want to add another computer to the 
network, but we've learned that IBM no 
longer manufactures the network adapter 
card we need. 

We have our software set up so that 
each PC can access information from por- 
tions of every other PC’s hard disk, so soft- 
ware that requires a large centralized file 
server, such as NetWare, is something we 
would rather not invest in. We have a net- 
work capacity of 320MB spread through- 
out the system and don’t want to invest ina 
file server with one large disk. 

Ideally, we would like a system that 
doesn’t involve a tremendous hardware in- 
vestment in boards for the individual PCs 
and allows us to use the PC Network coax- 
ial cable we have already run to our 22 of- 
fices. Some of our attomeys have Macs at 
home, so we are also interested in network 
compatibility for Apple products. And we 
would like to see a substantial increase in 
file transfer speed with the new network. 

The research I’ve done so far seems to 
point me toward the IBM Token-Ring Net- 
work, but I’m afraid of being (expletive 
deleted) by IBM again. | understand 
1BM’s PC LAN is now on Version 1.2, but 
I can’t seem to find anyone who can tell me 
if it is any better than the older version. 
When I call IBM, they tell me to call a lo- 


cal dealer who can’t seem to get any infor- 
mation out of IBM. 
Rick Leeper 
Austin, Texas 


What a perfect letter for this connectivity 
blockbuster issue! Mr. Leeper, your letter 
gives me an excuse for taking the space to 
lay out some facts, and my opinions, about 
networking software and performance. I 
have some good news and some sugges- 
tions for improvement. 

First, IBM never made its now-defunct 
PC Network cards. They were, and are, 
made by Sytek Corp. Sytek will provide 
you with more cards and anything else you 
need to keep the network operational. The 
Sytek 6120 card is an improved version of 
the IBM network adapter card that you’ re 


Network Throughput 


currently using in your machines. 

Accommodating the Macs calling from 
home is easy, too. At night, set up a PC 
workstation running Remote or Carbon 
Copy. Both these programs can communi- 
cate with any kind of computer dialing into 
them, so the Macs will be able to use the 
network resources. It is much better to 
send keystrokes and screens through the 
Phone lines than trying to exchange data 
packets. 

That is the end of the good news. 

The bad news is that after testing every 
network operating system we could lay our 
hands on, we found that LAN operating 
system software falls into two distinct cate- 
gories: high performance with a dedicated 
server and mediocre performance on a 
peer-to-peer, or nondedicated, system. 


Approx. kilobits 


Configuration Seconds per second 


10-NET alone 

10-NET plus RAMdisk 
10-NET plus cache 
10-NET pius Awesome 1/O 
10-NET plus BatRAM 


1,190 
790 
1,100 
964 
814 


103.2 
155.5 
111.7 
127.4 
150.9 


This table shows the time required for each configuration to perform 

a mixed set of read/write tasks using sequential and random patterns. 10-NET 
networking software and 10-NET cards were used with various options. Expect similar 
results with other weil-behaved peer-to-peer network operating systems. 


The configurations are listed in increasing order of cost, which corresponds 
with decreasing order of ease-of-use. The results indicate that more expensive 


is not necessarily more effective. 
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@ CONNECTIVITY CLINIC 


As your letier points out, peer-to-peer 
systems are flexible and economical. They 
work beautifully in office workgroup situa- 
tions like yours. But the high-performance 
peer-to-peer resource-sharing LAN oper- 


CHECKSand 
BALANCES 


ating system you ask for is a contradiction 
in terms—high-performance operating 
systems rely on a dedicated server. 

It is very clear that the rated transmis- 
sion speed of network interface cards is 


much less important in determining net- 
work throughput than the speed of the net- 
work operating system software and the 
disk drives. Using the same 8-MHz IBM 
PC AT as a server, software allowing non- 
dedicated operation averages throughput 
in read/write activities that ranges (within 
about two standard deviations of the 
mean) from 90 to 170 kilobits per second. 
Software requiring dedicated operation 
(NetWare, VINES, 3+ Share) averages a 
throughput of between 260 and 450 kbps. 








{CDE SOFTWARE) Y. : d 
CHECK REGISTER SYSTEM = You can get improve 
FOR HOME OR BUSINESS throughput of about 50 
DAORGANIZE YOUR FINANCES b fr 
DAFEASY TO LEARN cen i 

DAY TRUE BANK BALANCE ALWAYS ON : PS ent y operat mS ea 

DISPLAY eoedulary monty bills can be paid di k 

DA OUTSTANOING VALUE s pratant screen or printer reports always a RAM ISK. 
“Checks & Balances joins... my short list B Keeps track of travel, tlme and mileage. 
of programs that are designed for the way Essential for business tax records ee 
a human bein: perks rather al how a pro- © ATM (Automatic Teller Machine) with- Pi 

grammer thinks”... Peter McWilliams, drawals and automatic debits from the The type of interface card used causes the 
Universal Press checkbook are entered as easily as any check aite 5 

*A versatile home-accounting program”. or deposit throughput to vary within a certain range, 
“Shecks @ Balances i is powerfut and fun to parrate nemelaadtels ste\forierinting but the network operating system and the 
use.”...80 Micro © [mport and export Information trom other 


Checks & Balances Is one of the most power- 
ful programs you can buy. Use it i BH ret le 
cheek Rreeiter system Sata Your ean 


BA Le 
ANCE ARE ALWAYS D DISPLAYED 0 ON THE 
SCREEN. Use it as a home accounting sys- 
tem M simplify budgeting and end of year tax 
reporting. Use it ina a I business to create 
a profit and loss report. In short, Checks and 
Balances is an amazingly simple system to 
use that grows as your needs grow. 


CHECKS & BALANCES. vo FEATURES: 


@ Balance your checkboo! 
© Handle checks, cash ind credit card 


software programs 
® Search for entries by date, check number, 
or anything in the payee or memo field 
s neers track of savings accounts 
@ Checks & Balances allows 39 characters 
Gy zine Payee ari and 4S characters for memos 
jalances always remembers your 

rat check number (or enter a new check 
number) 
© Save keystrokes... 

© Low cost tractor-feed checks available toli 
free from DELUXE (and others) 
© Keeps track of money owed to you 
(Accounts Receivable) 
© Provides Balance Sheet and Net Worth 
Statements for business or home 


disk drive on the server set the range. 


Since you want to keep the flexibility of 


peer-to-peer networking, there are several 
things you can do to improve perfor- 
mance. (The results of our lab testing, us- 
ing the 10-NET peer-to-peer operating 
system in various configurations, are sum- 
marized in the table ‘‘Network Through- 
put,’ which lists the items in ascending or- 
der of cost and practicality.) 


transactions 
© Easy checkbook reconciliation 
® Print checks with or without payee address repo: ort as well as cash flow report 
© Works with all printers including Laser int mailing labels, Rolodex cards, index 
Printers cats and envelopes 
© Supports all monochrome and © Handles multiple checkbooks 
color monitors © FREE phone support for registered users 
© Mistakes are easy to correct © Checks & Balances is NOT COPY 
= Produce profit & loss reports PROTECTED 
" @ Track Income and expenses © Uses easy to remember En; tea ieormenands 
i » for tax purposes with user-de- ® Includes manual and 


© Create profit and loss (Income/expense) First, install a RAMdisk on the servers 
and put the heavily used data files in the 
RAMdisk. This means you must install lots 
of extended memory in every server and 
follow strict administrative practices to 
copy data from the RAMdisk before shut- 
ting down. You can expect improved 
throughput of about 50 percent by operat- 
ing from a RAMadisk. 

Second, when files are too big for a 
RAMaisk, install a disk cache program. Of 
many disk-caching programs on the mar- 
ket, 10-NET has the best we have seen. 
Using 10-NET’s disk-caching program 
resulted in an average 10 percent improve- 
ment in random read/write tasks (more on 
sequential reads). Of course, you lose 
RAM to the disk cache, but you can put the 
cache in extended or expanded memory. 


samp 
fined categories | FREE QUARTERLY NEWSLETTER ADWAYS 
KEEPS YOU UP TO DATE 


CHECKS & BALANCES 


i! © Flag tax-related items 
i! © Produce a net worth statement 
= Split a transaction between multiple 
(Poiana 
janage your bills. em rig! m 
yi Checks & Balances when due.. $74 95 
want to (Accounts Payable} eee » 
@ User defined categories or chart (For any [BM or compatible system, floppy or 
of accounts hard disk drive, supplied on either 3 1/2 inch 
© Establish a budget or § 1/4 inch diskettes) 


.or when you 


Y AYE. NEW YORK 
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Third, if a 10 percent increase in net- 
work throughput isn't enough, try the 
Awesome I/O. This product from CSSL 
Inc. (tel.: (213) 493-4818) is a soft- 
warelhardware combination that refor- 
mats your disk and manages the BIOS for 
optimum efficiency. We found that the im- 
provement in throughput ranged from 15 
to 22 percent with this product. The Awe- 
some 1/O isn't compatible with every net- 
work, but it does work with well-behaved 
operating systems like IBM’ s PC LAN and 
10-NET. 

Fourth, we tried using BatRAM from 
Santa Clara Systems (tel.: (408) 729- 
6700) as a server drive. BatRAM is a sol- 
id-state disk drive (up to 20 megs) that is 
battery backed and portable. Using Ba- 
tRAM as a drive (it could also be a very big 
cache) gave us about the same improve- 
ment in throughput as using a RAMdisk: 
about 50 percent. BatRAM works with any 
well-behaved DOS-based network operat- 
ing system. Expect about a 10 to 15 per- 
cent improvement in network throughput 
under NetWare, Version 2.1. 

You cannot add several of these options 

_ to accumulate the gains of each option. 

For example, using both the Awesome I/O 
and a cache on the network is likely to 
trash the system. 

Finally, some advice about tuning the 
network, The most primitive but effective 
method of ‘‘tuning’’ a peer-to-peer net- 
work is to arrange the files so that as little 
data as possible is pulled through the net- 
work, Keep as many application programs 
and private data files on local disks as is 
practical and use the servers only for data 
you must share. 


NETWORK YOUR QUESTIONS 
Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We'll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we’re unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MC] Mail (be 
sure to use Derfler’s box, named CON- 
NECTIVITY CLINIC). Pt 
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dBFast" 


- VS - 
Clipper” 


F t ' dBFast™ compiles and delivers a typical .EXE file in under 5 seconds, while 
as er! Clipper Is still plodding through a 4 minute comptle/linking routine. 
And check out our blistering execution speed... We blow away the competition! "Why wait?” 


4A 
hie 


// 
¥.) 
Yay, 


Smaller! With Clipper's lumbering “overhead,” the smallest possible execute file is 


© 120KB . . . and it mushrooms from there! dBFast's ultca-efficient “runtime 


engine” results in amazingly compact code, as small as 1KB! 
dBFast delivers very high dBase il! compatibility. It supports dBase .NDX 


Smarter! files and is LAN-capable right out of the box. It's many features include 


AUTOLOCK, SOFTSEEK, APPEND, 8ROWSE, CHANGE, EDIT, and dBFast supports external PROCEDURE FILES. 


Cheaper! At a fraction of the cost of the competition, dBFast sets the new 


© industry standard for Price-To-Performance. For developers, distribution 
rights are Royalty-Free. And, as an added bonus, dBFast now includes dBEdit, a professional-grade text 
editor. “Why pay more?” 


The new kid on the block! 


| aBrast | Clipper __| 
sf SiN ep, te 
ys emnlinadinking__{ 5 Seoonds | 4 Minus | 
fd PRICE Pp s95 | as | 







Operation 












pA 





@ Now Includes Professional-Grade Text Editor 
\, Hi Fastest Compilation Hi Smallest .EXE’s 
. Mi Fastest Execution Mi LAN-Compatible 
i Highest dBase Compatibility 









Available through Egghead 
Discount Software. 


60 day Guarantee. - 


rig Try dBFast for 60 days. If you're not totally satisfied for i 
a aity reason, just send it back for a full refund (less $10 handling fee) 


Call today! 1-800-356-6356! 


Sales information call 1-206-392-0368. Dealer inquiries weicome. | 

















Qty Subtotal | 
Name dBFast _____ @ 899 | 
Conga Shipping $4US,, —_ 
$25 outside US. | 
Address: (add 34 for each add'l package) 
: =—— a : 
Phone # 
| Payment (circte one) visa we AMX Check Oe oma) | 
Card # 
= =o — 
Name on Card. X~A) 1420 GUiman Bivd. 


| Gb¥ant is 2 trademark of dBFax Inc Sulte 2857 
dBase IN Pius sad Clipper are smpinered trademarks of Ashton Tate Corp. and Nunuachet Corp. Respectively © dBfast Inc. fasaquah, WA 98027-5399 
ee ne ee ee ee ee ee ee 
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HUBDISK 


COMPUTER PRODUCTS INCORPORATED 
HARD DRIVES 
AY Seagate 
ST 225 


20 MB WiWestern Dig Controller Kit 
ST 238R We 

30 MB W/Western Dig Controlter Kit 
ST 251 

40 Megabyte, 40 MS, OnTrack Software 


ST 281-1 

40 Megabyte, 28 MS, OnTrack Software 
ST 4096 

80 Megabyte, 28 MS, OnTrack Software 
ST 125 

20 Megabyte, 32” Half Height 


MICROPQLIS 
MICROPOLIS 1335 
72 Megabyte, 28 MS 
MICROPOLIS 1355 
171 Megabyte, 28 MS, 
FSol Wnariace 
ESDE Controller for 1355 


MAXTOR 1140 
120 Megabyte, 28 MS 
MAXTOR 2190 
160 Megabyte, 28 MS 


PRINTERS 


——————— 
KXP 1524 - 24 Pin, 2400PS, 60 CPS NLO $539 
17 


KXP 1080) - 120 CPS, 24 CPS ALO 9 
KOXP 10911 - 160 CPS, 24 CPS NLO 199 
KOXP 1092) - 240 CPS, 48 CPS NLO 309 


MONITORS 


NANAO 80605, 620 x 620 . 
NEC Multisyne II 

Magnavox EGA, 690 x 350 
Torch 12” TTL Amber 
Paradise VGA Card . 


5%” 360K Drive 
5%" 1.2 Megabyte Drive 
3%” 720K Drive W/Mounting Kit 


SHIPPING INFORMATION 
inters 
Monitors. 


Accessones 
DISKETTES 
$4 First 200 Diskettes - $2 each additional 100 
APO/FPO/CANADA — Add 1.5 Times Freght 
FOREIGN SHIPMENTS 
Call or FAX for Rates 


MC, VISA, Amancan Express, Discover, 
Parsonal & Corporata Checke, 
Fortune 1000 and School, 
Government Purchase Orders Accapted 
491 WEST MAIN STREET 
AVON, MA 02322 

(817) 568-9141 
FAX (617) 559-1082 


CALL TOLL FREE 


1-800-637-DISK 
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Haven’t You 


Heard the News? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.* 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


*Minimum quantity 500 reprints. 
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PC Magazines Direct Marketing 
i For PC Product 
Connection tise 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year." 


You buy direct because it’s con- 
> venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 













* NEC MULTISPEED x 


MultiSpeed EL ........ccccccccccceenneces 1499 


% MultiSpeed HD with 20MB 


x LOTUS x 


SYMPHONY 3.5" Ver 1.2 20... ccc cccccccees 249 


METRO 3.5" Ver 1.0.. 


* TOSHIBA x 


T1200 .......6.. 2269 w& T3120.......... 2009 
T3200 .......... 3699 & T5100.......... 4779 


* FAX MACHINES x 


DELL FAW cro vivecverecsevenenseces 


SHARP FO-210 


o. 1289 


* PLUS HARD CARD 20/40... 499/649 * TOSHIBA 321SL/341SL 509/679 * 


NEC MultiSpeed EL 1499 
MultiSpeed HO w/20 MB . 2299 
NEC 1200/2400 Int Modem 299/399 
NEC Carry Case . 60 
Battery Peck-Specify EL or HO. , 
Floppy 5.25" Ext 360K for HD .. 349 
TOGHIBA T1000 w/out Case . 779 
T1000 w/Carry Case . 840 
T1100 + w/out Carry Case 1369 
T1100 + w/Carry Case 1449 
T1200 w/ Carry Case fe 
71200 w/out Carry Case 
1200 Baud No Slot Toshiba esas 
for T1200: Instatied . Add 330 
73120 w/Carry Case 2999 
T3120 w/out Carry Case 2959 
3699 
3779 
T6100 w/out Carry Case a779 
75100 w/Carry Case... 4859 
ACCESSORIES for Toshiba LapTope 
Floppy 5.25" Ext 360K . oo 
. 209 
60 
eo 
lumeric Keypad T1000/T1200 
Numeric Keypad T3100/3120 
Modem 1200 int for T1000 
Modem 1200 No Slot: T1200 
Modeme for T1100 + /1200/ 
3120/5100 
Toshiba 1200 Int. ... 
MultiTech 1200 Int w/ew 
Prometheus 1200 int w/sw 
Adaptamodem 2400 Int . . 
World Port 1200 Ext 
2400 Ext w/AC Adapter f 
Toshiba cable for Ext Modems ... 20 
Brooklyn Bridge i Sa 
Laplink Pi 


- \ 
ORIVES 


PLUS HARD CAI Single Stot 
499/649 
FUJITSU/ TEAC 980 Day aioe 
360K/1 2 MB 1129 
Grey Face Plota - Add a 
* SEAGATE: For PC/XT HALF HT # 
PRO PACK 20 MB (ST 225) 279 
PRO PACK 30 MB (ST 238) ... 299 
Fully Pretested, PRO PACK includes 
controtler, cables. detaited & itustrated 
100 page menuel and format/ utility ew. 
One yeer werrenty 
PC/XT Ming Kit & Fitter Plate.... 10 
FOR AT: 40 MB w/partitioning sw 
ST 251-1 Half Ht 26 ms eed 
AT Mounting Kit = Wo 


* PREPAIO BY CHECK ONLY # 
t# POSTMARKED BY JULY ‘a 1908 « 


TOSHIBA T1000 w/ Carry Case 
‘T1000 w/ Case & 766K Card 
T1100+ wiout eld ed 
T1100 + wi 

T1200 toon bas 

T1200 w/out Carry Case 
T3120 w/Carry Case 

13120 w/out Carry Case 
T3200 w/out Carry Case 
‘T3200 w/Carry Case 

T6100 w/out Carry Case. 
T5100 w/ Carry Caso 

LOTUS Gymphony 3.5" Ver 1.2 
LOTUS Metro 3.0" Vor 10 


1008 
1360 
1420 


of $20 per order. Air shipments add 10% (Min 
950). For Primers & Monitors 30% (Min. $150) 
Some items may be more. Credit card orders, 
add 5% fo amount owed 

FAX: 714-091-2364 


ALPS PRINTERS 

t ALG 200 Color, Nerrow 

18 pin, 200/100 cps 

24 pin, 240/120 eps 

* ALG 300 Color, Wide 

18 pin, 200/100 cps 

24 pin, 200/120 cpe 

Tractor ALQ 200/300 . 

Ribbon ALQ Black/ Color 15/20 
*% P2000 ® Pin, 260/128 cps, Wide 
Ser & Par w/ Tractor 890 
® P2100 19 pin, 400/200 ope, Wide 
Ser & Per w/ Tractor 6 1129 
* P2400 Color, Wide w/ Tractor 
18 pin, 250/125 cps a . 929 
24 pin, 360/180 cps 979 


 DICONIX InkJet Paraliel x 
150 w/3' parailel cable q 
WEC P2200 - Par. 

+ P-6 Par 


Uni-Di Tractor for P2/P6 

Bi-DI Tractor for P2/P6 .... 
Uni-Di Tractor for P3/P7 .. 
BI-Di Tractor for P3/P7 ... 
Cut Sheet Feeder for P2200 
Cut Sheet Feeder for P2/P6... 
Cut Sheet Feeder for P3/P7 . 


% OKIDATA 193 PLUS IBM. 419 + 


& TOSHIBA 321 SL ....... S08 w 
w 347 BL... eee 


KENSINGTON Printer Stand .... 


SSSeeeane 


ARCHIVE: Uses 

40 MB: (QIC 40) Specify XT or AT 
Internal/External .. .. 390/499 
MOUNTAIN: Uses Floppy Conv0C2000 
40 MB: Fare SO) Rpetily XT OAT 
Internal / Exierna! 3007/4 
OC 2000 Date Cartridge 

DC 2000 Box of 5 ret 





LOGITECH AutoSync with EGA Card, 
LogiMouse & Paint Show . 
MITSUBISHI Diamond Scan . 
With Titt & Swivel ... 
Diamond Scan Titt & Swivel . 
NEC MultiSync 1-1402 
NEC MultiSync PLUS. ... 
PGS UnraSync . 
BONY 1311CR-13° Trinitron Color 
Remote TV & RGB Monitor... 469 
Sony 1311 to 18M Cable . 20 
SONY Muttiscan 1303 . $49 
SONY Multiecan 1302 ae * 
Sony 1303/2 to IBM Cable... 
Sony 1303/2 to MAC Il Cable 
TAXAN 770 MultiVision plus. . 
ZENITH ZCM-1490 Fiat Screen. 


Zenith Tit & Swivel... ... 
UNIVERSAL Tit & Swivet 


MATH/RAM CHIPS 


256K RAM 120 ns Set oto . 
0087-32 PC/XT 6 Mhz 
8067-2 PC/XT 8 Mhz . 
80287-6 AT& Mhz.... 
80287-6 AT ® Mhz. 
00287-10 AT 10 Mhz. 
80387-18 for 386 Machines 
90387-20 for 366 Machines . 


LAP TOP Modems .. Seo SYSTEMS 
EVEREX 1200 Int w/BitCom.. .. 06 
2400 w BCom Int/Ext .... 179/160 
HAYES 12008/1200 Ext .. gels 
For SmartCom I Add ee 
NOVATION Perrot 1200 Ext. ‘tee ot 
Caseetio. Needs no pwr/battery . 
PROMETHEUS 2400GC Ext. 
TOUCHBASE SYSTEMS 
World Port 1200 Ext. .... . 180 
2400 Ext w/AC Adapter see 269 
ZOOM HC 2400 Int w/ProComm 149 


ies 


* FREE DELIVERY * 


& PREPAIO ORDERS IN CONTINENTAL USA ONLY « 
Simply mail the check for the exact amount (CA add 6%) as shown here with your 
order. We will ship your order UPS Ground, FREE of any other charges. It le that 
simple. For 2 Day AIR shipment, add 2% (Min $10). For Printers & Monitors 5% 
(Min $30). Money order/Bank check orders shipped immediately. Personal /Co. 
checks deley shipment 2/3 weeks. (Credit Card orders are not coneidared prepeis) 


DICONIN 150 Parallel w/3’ cable 

with purchase of any Laptop 
TOSHIBA 3218L w/Par Cabie 
TOSHIBA 34181 w/Par Cable 


% ForT1100+ /1900/ 3120/6100 « 
Toshiba 1200 intemal 

MultiTech 1200 int w/ow 
Prometheus 1200 int wisw . 


* SUPER SPECIALS * 


ALPS ALO 324 w/par cable 
BELL, Faxline 

SHARP FO-210 

HAYES 12008/ 1200 Ext 
HAYES 12008 with SmartCom Il 


1278 
1148 
. 220/200 


vee 108 
Ml ot betes elles nen echeptied 


POLICY Min order $100 for COO / Crecit Cards Prepard orders Min 60 Prices & avavlabelity subject to change 


(Min, $10). Prices reflect discount for advance 


Personal /Co checks delay shiomort 


‘Shipping charges very 
213 weeks. Add 2% (Min. $5) for COD & Discover, 3% for MC/Viea and 5% for Amex & Optima. COO requires 
cash or cashier check. No showroom or walkin sales. Open acct. PO min order $1000, call for special prices. All 
sales final Refused shipments subject to s 20% charge (Min $50). Not reaponsible for compatibility. 

t PICKUP HOURS: Mon-Fri: $ to & pm. PLEASE CALL FIRST FOR WORKORDER ¢. « 


* COO # DISCOVER « MC « VISA ” ane * a ie *” 


2% 








GENOA SuperEGA HiRes + 
With Multi Scan Monitor... . 
GENOA New VGA. ... 
With MultiScan Monitor . 
NEC MVA 1024 

With Multi Scan Monitor .. . 


Peradise VGA Pius. .... 

With Multi Scan Monitor. e 
Paradise VGA Professional . 
With Multi Scan Monitor... .... 
TAXAN 557 Gold Card 
VIDEO-7 Vega VGA. . 

With Multi Scan Monitor. 


ZENITH Z-448..... ..... 
With Multi Scan Monitor. . . 


With eny Oispley Card 


KEYBOARD/MOUSE 


KEYTRONIC 101 Keys for IBM PC, XT, 
AT with Function Keys on top row, 
separate Cursor Control Keypad and 
Numeric Keypsd. With 3 yeers 
Keytronics warranty .. 119 
OEM Version: Identical Keyboard wi/90 
day warranty from ve. . . 75 
LOGITECH with Pius softwere 

PS/2 Mouse . 

C7 Serial or Bus . 

HiRez Bus..... 
Logitech Publisher ... 
LogiPaint/LogiCadd . 
MICROSOFT 2 

Bus or Serial... 
MOUSE SYSTEMS PC Mouse | 


OATASHIELD Surge Pro 100 . 
300 Watts Turbo Backup. .... 
450 Watts Turbo Backup . . 

€25 Watta Turbo Backup... 
1200 Watts Backup . 

1500 Watts Gackup .. 


% Masterpioce Plus ....... 108 w 
SEER 


For APO/FPO orders, add special handling 
charge $20 per order. Shipping charges add 
5% (Min. $20). For Printera & Monitors 10% 
(Min. $40). Some items may be more. No COD 
orders, Credit Card orders add 5% to amount 


awit 
12605 HOOVER STREET, GARDEN GROVE, CA 92641 PLEASE REFER TO AD # PC 





instant Laptop & PS/2 compatibility 
All kits include bracket to mount in 
FAST 2865s access BIG Up to 49M8 54" drive bay 
LOW POWER Less than 10 watts of power means fess strain on the power Now included TakeTwe, the backup 
supply, lower operating tremperatures, and longer component life utility PC MAGAZINE named as their 
QUALITY Leprecards feature components utilizing the latest technolagy from Editor's Choice 
Seagate & Western Digital 1 year warranty 3S page Illustrated User's Guide 
FREE SOFTWARE including TakeTwo, the backup utility named PC MAGAZINE $119 $149 $249 
Editor's Choke in 1986 & 1987 Call for details on the night card for your me rol 720K Internal for 4.44 MB internal 4 44MB internal for 
30MB 65ms 30MB coms 49MB 28ms epee PC/XT/AT Requires for AT only Includes PC/XT Includes 
$349 $389 $579 cae | 20S 320r optional ~— iriver software high speed floppy 


$19 driver software Controtier & cables. 
TANDY 1000/A/SX/TX Leprecards add $20 Supports two drives. | 





keeping up with roday’s po ons? Buy Our system 
with stunning AT class performance, top quality com- 
| ponents, at a littie more than the cost of a speedup card. $895 


iS 80286 processor running at 6/10Mhz with 0 wait states provides 
Dattal : a Norton SI rating of 11.5. 8 slots - Room for 1 full-neight and 3 half-height drives - 200 
Sot COnUONe : | watt power supply - Clock calendar - Choice of 1.2 or 1 44MB fioppy drive - Combination 
©30 page installation | Hard Disk/Rloppy drive controller - Maxiswitch 84 or 101 key Keyboard - 512 RAM standard 
guide & reference manual pone to 1MB - Award BIOS - 1 year warranty - 30 day money back guarantee 
Cables, mounting screws, full & i 
half-neignt face plates Increase system memory to 640K or Orchid Designer VGA (color) graphi 
* Take Two backup software, PC MAGAGINE | 1 megabyte of RAM CALL = acaptor & NEC Multisync 11 monitor$878 
‘Editor's Choice” Monochrome graphics adaptor and -O Board wih seraal, parallel, and 


#1 year Warranty, 30 day Money Back Guarantee q 
Optional 150 watt, UL/FCC aporoved | tilt/swivel amber monitor $139 — game ports2na Serial option) $59 


power supply, $69 
TANDY 1000 kits add $20 


20MB kit $289 


Seagate ST22S 21 4MB/65ms/Half-Height/14 8 watts 


30MB kit $329 rf aserjet’s strongest com ” 

Seagate $1238 32 7MB/ESms/Half-Heignt/14 8 watts Een ya WOR Ocoe 5, 1987 
40MB kit $487 

Seagate $1251 42 8MB/Half-Height/11 watts $1 595 

pre-formatted into a pair of 21MB/28ms partitions 


65MB kit a $549 © 100% HP Laserjet, Epson 8 IBM compatible © Printer utillty software 
gate $12 5 f-Height/14 wal @1 SMB RAM Gives Full Page 300dpi graphics Serial & Parallel interfaces 
bre-formatted into a pair of 32MB/28ms partitions | @Vector graphics capability improves speed on 120 day TRW on site maintenance 

) programs like Autocad & Ventura up to 93% e1 year Warranty 

| @9 resident & 5 soft fonts standard eOptions All HP style font cartridges 


- ? Toner Cartridge $29 
ard Disks : 


e includes IBM AT rails & cables - =—— = 
eSpeedStor or OnTrack large drive software 
«Formatted, Partitioned & Tested Orchid 


Model Speed = Capacity «Pre ‘ 
Seagate ST2S1 4oms 428M = | Designer VGA 
Seagate ST251-1 30ms  428MB «$489 
Seagate $T4096 -28ms._-« S80.2MB «$749 1024x768 $279 f é 
Micropols 1333. 30ms.— 44MB_ SSS Tiny Turbo 286 $289 WM uta fae NG i" 

i | Mh} 








Micropols 1385 © 28ms_~= MB $749 : 
Maxtor 1140 27ms ~— 447MB_ $1669 Twin Turbo $409 


Toll Free California 


Western Digital FAX 


, 805-379-9345 
od 
Modems [BR | Mecera sons cra $419 25248 Townsgate Road, Dept. P 


i] 

— — $239/§229 Vegeta saao Westlake Village, CA 91361 
* Hayes Compatible, 300/1200/2400 mWhEre @No extra for Visa/Mastercard (AMEX add 390), 
MNP level 4 error correction above w/ RIL Encoding §4 4g @ Prices Include UPS surface shipping 
© FREE MIRROR Il Software, a $69 value (GATS 100s 2 erederal| Eeoress sponge $1 50 Aa 
* internal model $229, fits in short slot hard only/i2Mnzuo $4.79 2b named nee anne uipen rane: 

ee ae AT's, 11 Interlea 

2400 without MNP $189 Ext $169 Int ei el | © Corporate & Institutional PO's accepted 














JDR Microdevices: 


Complete customer satisfaction. ..superior service. ..friendly, knowledgeable personnel 
quality merchandise... providing the best values in leading edge technology. 


1 S TIME TO TRADE UP NOW THAT JOR BREAKS THE 
PRICE BARRIER ON 2400 BAUD MODEMS 

DIAL ANSWER 

EST ON POWER UP 

TONE OR PULSE DIALING 
w HAYES & BELL SYSTEMS COMPATIBLE 
@ FULL OR HALF OUPLEX 
@ MIRROR Il COMMUNICATIONS SOFTWARE INCLUDED 
MCT-241 


MCT-121 1200 BAUD 1/2 CARD 


EXTERNAL MDDEMS 


MCT-12E 1200 BAUD 
MCT-24€ 2400 BAUD 


$ 69.95 


$ 99.95 
$169.95 


COMPATIBLE 
KEYBOARGS 


FULL ONE VEAR WARRANTY 

IBM ENHANCED STYLE LAYOUT 

@ AUTOSENSE FOR XT OR AT COMPATIOLES 
@ LED INDICATORS @ AUTO REPEAT FEATURE 
# SEPARATE CURSOR PAD 

MCT-5339 

IBM AT STYLE LAYOUT $59.95 
@ SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 
@ LED INDICATORS @ AUTO REPEAT FEATURE 
MCT-S060 

MAXI-SWITCH KEYBOARDS 
ENHANCED STYLE LAYOUT 

@ STANDARD ENHANCED KEYBOARD LAYO! 

@ TACTILE FEEDBACK 

@ LIGHTEO NUM CAPS AND SCROLL cK 

@ NUMERIC & CURSOR KEYPADS 12°F” KEY 
MAX-5339 

MAX-5060 MAXI-SWITCH, AT STYLE 


$79.95 


$6495 


PRINTER 


*279"" 


@ LETTER QUALITY AT 20 CPS 132 COLS 

@ 10 12 15 PITCH & PROPORTIONAL SPACING 
@ SERIAL & PARALLEL INTERFACE 

@ AUTO PAPER LOAD FRICTION FEEL 

@ FULL XEROX WARRANT 


CENTRONICS 


LASER & 
PRINTER 195 


AFFORDABLE AT LAST 
§ PAGES PER MINUTE @ 300 DP! RESOLUTION! 


@ 1 YEAR WARRANTY @ CH E OF EMULATION B 
MULTI-PRINTER EMULATION BOARD: 
EPSON FX 80 EMULATION NOTHING ELSE REQUIRE 
1BM PC GRAPHICS PROPRINTER 4 DIABL 
EMULATION REQUIRES ADDITIONAL FONT CARO 
HP LU+ EMULATION BOARD: 

D eA aTHON eat N 
2 PITCHES ADDITIONAL FONT 
1.5MB RAM CARD 
EXTRA FONT CARDS 
TONER CARTRIDGES 
PFS FIRST PUBLISHER 


OARDS 


ARD AVAILABLE 


$139.95 
$199.95 
$59.95 
$99.95 


# 1 YEAR WARRANTY 
ON MCT PRODUCTS 

# 30 OAY MONEY 
BACK GUARANTEE 
TOLL-FREE 
TECH SUPPORT 
NO CREOIT CARD 
SURCHARGE 


EPROM PROGRAMMER 


td 129" 


PROGRAMS 27Xx & 27XXX EPROMS UP TO 27512 

@ SUPPORTS VARIOUS PROGRAMMING FORMATS AND 
VOLTAGES 

@ SPLIT OR COMBINE CONTENTS OF SEVERAL EPROMS 
OF DIFFERENT SIZES 

@ READ WRITE COPY ERASE CHECK AND VERIFY 

m@ SOFTWARE FOR HEX AND INTEL HE X FORMATS 

MCT-EPROM 

MCT-EPROM-4 4GANG PROGRAMMER $189 00 

MCT-EPROM-10 10 GANG PROGRAMMER $299.95 

MCT-PAL PAL PROGRAMMER $269.95 

MCT-MP PROCESSOR PROG. $199 95 


SAMSUNG 
MONOCHROME 
MONITOR 


$4 8Q095 


@ |BM COMPATIBLE 
TTL INPUT 

@ 12) NON-GLARE 
LOW DISTORTION 
AMBER SCREEN 


NEC MULTISYAC $599.95 
@ ORIGINAL CGA EGA PGA COMPATIBLE MONITUR 

@ AUTO FREQUENCY ADJUSTMENT 

@ RESOLUTION AS HIGH AS 400 x SE 


CASPER EGA $3299.95 
© 15 7521 85 KHz SCANNING FREQUENCIES 

0.350 RESOLUTION @ 31 MM DOT PITCH 
@ 14 BLACK MATRIX SCREEN @ 16 COLORS 


CASPER RGB $279.95 
® COLOR GREEN AMBER SWITCH m 39MM OT PITCH 
@ 640 X 240 RESOLUTION @ 14 NON GLARE SCREEN 


3 18M COMPATIBLE @ CABLE INCLUDE 


SAKATA 
MONOCHROME 


@ IBM COMPATIBLE TTL INPUT 
@ 12 NON GLARE SCREEN 
@ CABLE FOR (8M PC INCLUDEC 


$69.95 


MONITOR STANDS 
MODEL MS-100 
@ TILTS AND SWIVEL 


@ STURDY PLASTIC CONSTRUCTION 


MODEL MS-200 
@ TILTS AND SWIVELS @ T-IN SURI 
# INDEPENDENTLY CONTROLS UP 7. 


LOGITECH 
MOUSE « 


S 79" 


PC MAGAZINE S EDI 

ALL MODELS L SUPP OM1 COM2) 200 

DPI RESOL HE ELF INSTALLING 
FT WARE AND ‘POINT EDI 

SERIAL MOUSE W PC PAINTBRUSH 

BUS MOUSE W PC PAINTBRUSH 

BUS MOUSE W PC PAINTBRUSH CAD 


ARCHIVE XL 
TAPE BACK-UP 


5s 369” 


$9995 
$99.95 
$149.95 


SOFTWARE 7 
@ PARTIAL & FULL RESTORE 


8 USES STANDARD 
AR S240 XT — FOR xTS4aTS 


BACK UP 40 MB IN 40 MINUTES! 
OIC DATA FORMAT 
@ FULL & INCREMENTAL 
AR SS40 AT —ATS ONLY 2x FASTER 
TAPE NOT INCLUDED 


@ EASY TO-USE MENU DRIVEN 
BACK uP 
TAPE CARTRIDGE—40 MB $2495 


JDA Microdevices and the JDA Microdevices logo are registered trademarks of JOR Microdevices. IDM, AT, PS/2 are irademarks of International Business Machines. 





Seagate 


WAS $648 AN INCREDIBLE PRICE REDUCTION! SAVE $150 
ANO GET MORE MEGA®YTES PER DOLLAR THAN EVER 
BEFORE THE ST-277 IS AN ALL DRIVE WITH A FAST 40 MS 
ACCESS TIME! 

81-277 


WITH MCT-RLL CONTROLLER 
WITH MCT-AT/FH CONTROLLER 


$549.00 
$639.00 


Ye HEIGHT FLOPPY 
DISK DRIVES 


54" TEAC FD:558 DS/0D 360K 

54" TEAC FO'S5G DS/HD 1.2 

5 Ye" FUJITSU M2551A DS/DD 360K 
5" FUJITSU M2553K DS/HD 1.2M 
5%" DS'DD 360K 

54" DS HO 1.2m 

312" MITSUBISHI DS/DD (AT OR XT) 


EGA SPECIAL 


SAVE $50. BUY AN MCT-EGA CARD AND CASPER 
EGA MONITOR FOR JUST $499. 


2 HEIGHT DRIVES 


20 me, MS, ST-225 8225.00 
WITH MCT-HDC CONTROLLER $269.00 
WITH MCT-ATFH CONTROLLER $339.00 


20 MB RLL, GS MS, $1-238 8249.00 
WITH MCT-RLL CONTROLLER $299.00 
WITH MCT-ATFH-RLL CONTROLLER $389.00 


$469.00 
$539.00 


40 MB, 40 MS, ST-251 
WITH MCT-HDC CONTROLLER 
WITH MCT-ATFH CONTROLLER 


FULL HEIGHT DRIVES 


90 MS, 40 MS, ST-4038 $559.00 
60 MB, 28 MS, ST-4096 $895.00 


20MB HARD DISK 


@ SAVES SPACE AND REOUCES POWER CONSUMPTION 
@ IDEAL FOR PC S WITH FULL HEIGHT FLOPPIES 


INTERFACE CAROS FROM 
MOOULAR CIRCUIT TECHNOLOGY 


GRAPHICS CARD $59.95 
TAUE HERCULES COMPATIBILITY SUPPORTS LOTUS 123 
# PARALLEL PRINTER PORT CONFIGURES AS CPT1 OR 
LPT2 # USES VLSI CHIPS TO ENSURE RELIABILITY 


MCT-MGP 


ENHANCED GRAPHICS ADAPTOR 9143.25 
100% IBM COMPATIBLE PASSES 18M EGA DIAGNOSTICS 

@ 256K OF VIDEO RAM ALLOWS 640 X 350 IN 16 OF 64 
COLORS # COMPATIBLE WITH COLOR AND 

MONOCHROME ADAPTORS 

MCT-EGA 


COLOR GRAPHICS ADAPTOR 849.95 
COMPATIBLE WITH IBM GRAPHICS STANDAROS 

# SUPPORTS RGB COLOR & COMPOSITE MONOCHROME 
@ 640 320 X 200 RESOLUTION LIGHT PEN INTERFACE 
MCT-CG 


MONOGRAPHICS MULTIUO o11i9.75 
TOTAL SYSTEM CONTROL FROM A SINGLE SLOT’ 

@ CTALZFLOPPY S SERIAL PARALLEL GAME PORT 
CLOCK CAL # RUN COLOR GRAPHICS SOFTWARE ON A 
MONOCHROME MONITOR 

MCT-MGMIO 


MULTI 10) FLOPPY CONTROLLER $73.95 

A PERFECT COMPANION FOR OUR MOTHERBOARDS 

# SUPPORTS UP TO 2 360K FLOPPIES 720K WITH DOS 32 

@ SERIAL PARALLEL GAME PORT CLOCK CALENDAR 

MCT-MIO 

MIO-SERIAL—2ND SERIAL PORT $15.95 
859.95 


MULTI OQ CARO 
USE WITH MCT-FH FOR A MINIMUM OF SLOTS USED 

@ SERIAL PORT CLOCK CALENDAR WITH BATTERY BACK. 
UP @ PARALLEL PRINTER PORT ADDRESSABLE AS LPT1 
OR LPT2 

MCT-10 


AT MULTIFUNCTION CARO 9139.95 
ADDS UP TO 3 MB OF RAM TO YOUR AT 

@ USER EXPANDABLE TO 15 46 OR 3 MO WITH OPTIONAL 
PIGGYBACK BOARD (0 K INSTALLED) @ INCLUDES 
SERIAL ANO PARALLEL PORT 


MCT-ATMF-MC PIGGYBACK BOARD 
ATMF SERIAL-2ND SERIAL PORT $24.95 


AT MULTI 1/0 CARD 959.95 
USE WITH MCT ATFH FOR MINIMUM OF SLOTS USED 

@ SERIAL PARALLEL AND GAME PORTS @ USES 18450 
SERIAL SUPPORT CHIPS FOR HIGH SPEEO OPS: 
MCT-ATIO 

ATIO-SERIAL—2ND SERIAL PORT $24.95 


576K RAM CARO 959.95 
A CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT 

@ USER SELECTABLE CONFIGURATION UP TO S76K 

@ USES 64K & 256K RAM CHIPS (ZERO K INSTALLED) 
MCT-RAM 

EXPANDED MEMORY CARO 9129.95 
2.MB OF LOTUS INTEL MICROSOFT COMPATIBLE MEMORY 
FOR AN XT @ CONFORMS TO LOTUS INTEL EMS @ USER 
EXPANDABLE TO 2MB @ CAN BE USED AS EXPANDED OR 
CONVENTIONAL MEMORY RAMDISK ANO SPOOLER 
MCT-EMS 

MCT-ATEMS AT COMPATIBLE VERSION 


$29.95 


$139.95 


RLL DISK CONTROLLER o119.95 


LL HARD OISK Kage tii yr XT COMPATIBLE 
@ SUPPORTS UP TO TWO ALL HARD OAlV! 
@ IMPROVES DATA STORAGE SPEED AND EFFICIENCY 


MCT-ALL 


ATFH CONTROLLER 8149.95 
FLOPPY HARD DISK CONTROt IN A TRUE AT DESIGN 

@ SUPPORTS UP TO 2 360K 720K 1 2MB FOD S AS WELL 
AS 2 HOD S USING STANDARD CONTROL TABLES 
MCT-ATFH 


INBOARD 3286/PC $895.00 


UPGRADE YOUR XT TO A 386 FOR LESS THAN $1000 

@ 18 MHZ PROCESSOR REPLACES 6088 # 1 MB 
INSTALLEO @ EXPAND TO 3MB WITH PIGGYBACK CARD. 
@ SYR WARRANTY 


INBDARD 386 AT 
ABOVE SDARD PS 286 
ABOVE BOARD 286 


JDR MICRODEVICES, 110 KNOWLES DAIVE. LOS GATOS, CA 
LOCAL (408) 866-6200 FAX (408) 378-8827 TELEX 171-110 


RETAIL STORE: 1256 SOUTH BASCOM AVE., SAN JOSE, CA (408) 947-8881 


HOURS: M-F 10-7 SAT. 9-5 SUN. 12-4 


Build A System 


OVER 20,000 JOR SYSTEMS HAVE 
ALREADY SEEN BUILT. EASY TO 
ASSEMBLE IN JUST 2 HOURS WITH A 
SCREWDRIVER. SAVE MONEY AND LEARN 
ABOUT YOUR COMPUTER AT THE 

SAME TIME. 


oor 


32 MHz AT COMPATIBLE 91034.20 


INCLUDES 12 MHZ BABY AT MOTHERBOARD 256K RAM 
MEMORY, MINI-AT CASE W/POWER SUPPLY AT STYLE 
KEYBOARD 128 FLOPPY DRIVE FLOPPY/HARD DRIVE 
CONTROLLER, MONOCHROME MONITOR. GRAPHICS 
ADAPTOR 


10 Miz XT COMPATIBLE 
SYSTEM $599.00 


INCLUDES MOTHERBOARD, 256K RAM MEMORY, 135 WATT 
POWER SUPPLY, FLIP: TOP CASE. AT STYLE KEYBOARD, 
360K FLOPPY DRIVE, MONOGRAPHICS 1/0 CARD, 
MONOCHROME MONITOR SERIAL PORT 2 PARALLEL 
PORTS, CLOCK/CALENOAR AND GAME ADAPTOR RUNS 
COLOR GRAPHICS ON A MONOCHROME MONITOR 


16 Mitz 1 MB 386 

SYSTEM 92298.65 
INCLUDES MYLEX 386 MOTHERBOARD 1 MG RAM ON 
BOARD, 200 WATT POWER SUPPLY, AT STYLE CASE, 
ENHANCED AT STYLE KEYBOARD, 1 2 MB FLOPPY DRIVE 

AT FLOPPY/HARD CONTROLLER, MONOCHROME MONITOR, 
MONOGRAPHICS CARD 


MOTHERBOARDS 


30 Miz SINGLE CHIP XT 9129.95 

Landmark AT speed 4.1 MHz, Norton $12.1 

@ SINGLE CHIP USES LESS POWER, IMPROVES RELIABILITY 

@ KEYBOARD SELECTABLE SPEEO, 4 77 MHz OR 10 MHz 

®@ RESET SWITCH KEYLOCK AND SPEED/POWER 
INDICATORS SUPPORTED 

MCT-TURGBO-10 


80286 G/8 MHz 9379.95 

Landmark AT speed 8 0 MHz, Norton $17.7 

@ 8 SLOTS (2 8-B1T, 6 16-BiT) AT MOTHERBOARD 

@ HARDWARE SELECTION OF 8/8 MHZ, 1 WAIT STATE 

@ KEYLOCK SUPPORTED, RESET SWITCH, FRONT PANEL, 
LEO INDICATOR 

@ SOCKETS FOR 1 M6 OF RAM AND 80287 

MCT-ATMB 


12 Miz MIN 80286 9299.95 
Landmark AT speed 13.2 MHz Norton SI 11.6 

@ 8 MHz, 10 MHz (0/1 WAIT STATE), t2 MHz (1 WAIT STATE) 

@ SUPPORTS 256K-1024K MEMORY 

@ RE-CHARGEABLE HIGH CAPACITY NI-CAD BATTERY 

# 8 16-BIT SLOTS, 2 8-6IT SLOTS 

@ MOUNTS IN STANDARD XT CASE 

MCT-BATMB-12 

MCT-BATMB 6/10 MHZ MINI 80286 BOARD = $389.95 


16 MHz MYLEX 80386 $1649.00 

Landmark AT speed 24.0 MHz Norton Si 18.0 

@ 1 MB RAM ON BOARD, 4 MB VERSION AVAILABLE (NON- 
USER UPGRADEABLE) 

@ 8 SLOTS 2 8-BIT, 8 16-a1T 

@ SUPPORTS 80287 MATH CO-PROCESSOA 

@ SUPPORTS 80387 W/ADAPTOR CARD ($148 95) 

@ 64 KB CACHE FOR NEAA O WAIT STATE 

MCT-386MB 


MCT-366M620 20 MHz VERSION, 1 MB 
Landmark AT speed 30.9 MHz Norton Sf 23.0 


$2249.00 


ORDER TOLL FREE 800-538-5000 


COPYRIGHT 1988 JOR MICRODEVICES 


CONTINENTAL U.S. ANO CANADA 





Arlington Computer Products gives you the 
best prices on IBMPCs... 


IBM PERSONAL SYSTEM II 


Model 30, 2 floppies w/Monochrome Monitor 
Model 30, 20 MB w/Monochrome Monitor 


IBM AT 339 (8 MHZ) 


1.2 Floppy, 512K, 
30 MB Hard Disk 
w/Monochrome Monitor ... $3995 


w/Color Monitor 


IBM XT 


CALL FOR CUSTOM 
CONFIGURATIONS 


Model 50, w/Monochrome Monitor 


Model 60, w/44 MB and Monochrome Monitor 
Model 60, w/70 MB and Monochrome Monitor 
Model 80, w/44 MB and Monochrome Monitor 
Model 80, w/70 MB and Monochrome Monitor 


Model 80, w/115 MB and Monochrome Monitor 
w/Color Monitor add $250 


...and COMPAQ too! 


COMPAQ 286 | 


DESKTOP — 1 Drive 


640K, 40 MB, Monitor ........ $2595 
PORTABLE I! MODEL IV — 
1 Drive 640K, 20 MB ......... $2850 


PORTABLE Ill — 
1 Drive 640K, 20 MB 


COMPAQ DESK PRO 


1 Drive, 640K, 20 MB 
Green or Amber Monitor ..... $1695 


DRIVES & TAPES 


360K Floppy for PC $99 
360K Floppy for AT $115 
20 MB Tape for XT. $399 
20 MB Tapa for AT. $339 
40 MB Tapa for AT 

or Compaq 386.... $459 80 MB for AT 

EVEREX 

60 MB Intarnal .... $679 
60 MB External ... $679 


1OMEGA 
10 + 10 Barnoulll w/Controllar 
20 + 20 Bernoulli w/Controller 


External 5,” for PSII 
PLUS hard card 20 MB.. 
PLUS hard card 40 MB.. 


Aliington 
Computer 


Products . ine. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 





PRIAM HARD DISKS 


COMPAQ 386 


Model 40 (16 MHZ) .......... $4495 
Model w/60 MB-20 MHZ...... $5499 
Model w/130 MB-20 MHZ .... $6849 
Model w/300 MB-20 MHZ .... $9295 


[ COMPAQ PORT. 386 
IMOGGIISGIN, . os vec eccc ccs ces 
Modelil00'. sasaissassesscessn: $7295 





VIDEO BOARDS 


ATI EGA Wondar 


SEAGATE HARD DISKS 
20 MB for XT (ST225). $279 
30 MB for XT (ST238). $299 
40 MB for AT (ST251) . $389 
40 MB for AT (ST251-1)$479 


Compaq VGA 


Ganoa Super Hi Ras 
Graphics Card 





COMPATIBLE 
SYSTEMS 


WUGO 10 MHZ 
TURBO XT 


10 MHZ keyboard switchable 
clock speed, 640K Ram, 1 floppy 
drive, 20 MB hard disk, parallel 
and game ports, clock calendar, 
monochrome graphics adaptor, 
monochrome monitor, 3 year 
limited warranty. 


$1149 


MONITORS 


Evarax EGA Autoswitch .. $139 


Harcules Graphics Plus .. $179 


NEC GB1 


Paradise EGA 
Quadram Prosync .. 
STB EGA Plus 

Vega Daluxa 

Vaga VGA 


MICE 


Mouse Systems 
Microsoft 


$199 
Paradise Autoswitch 480 . $169 


8513.... 


NEC Multisync tl 
NEC Multisync Plus 
SAMSUNG Color 
SONY Multiscan 


FOR ORDERS & SYSTEMS QUOTES: 


800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


SHIPPING 312-228-6333 


TECHNICAL ASSISTANCE 312-228-1470 


Fax 312-228-0516 





Prices and Availability Subject To Change Without Notice 


Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRODUCTS ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 FX 286E 
$189 $399 
FX 86E LQ 800 
$279 $369 


PRINTERS 


EPSON 

LX 800....$189 LQ 1050... 
FX 86E....$279 LQ500.... 
FX 286E... $399 LQ 2500... 
LQ 800.... $369 EX 800.... 
LQ 850....$489 EX 1000... 

OKIDATA 
192 Plus/193 Plus 
292 w/Module 
293 w/Module.. 


$659 
$319 
$819 
$389 
$479 


$329/$449 


... $589 


PANASONIC 

$189 10911 
IBM 

Quietwriter Ill 

Proprinter II 

Proprinter X24 .... 

Proprinter XL 

Proprinter XL24 

HEWLETT-PACKARD 

Laserjet Il........0006 mereicrs ts $ 

1 MG Upgrade .... we 

2 MG Upgrade 


1080 | 


LQ 500 
$319 


LQ 2500 


$819 


SOFTWARE 


Crosstalk 

D Base III Plus 
Framework 

IBM Disptaywrite IV 
Lotus 123 

Managing Your Money 
Microsoft Word 
Microsoft Excel 
Multimate Adv. II 

R Base System V 


Symphony 
Ventura Desktop Publ 
Volkswriter III 


Word Perfect Library 
Wordstar 2000+ 


Everex 2400 Internal... 


Everex 2400 External 


LQ 850 EX 800 
$489 $389 
LQ 1050 EX 1000 
$659 $479 


MULTIFUNCTION 
BOARDS 


Everex Magicard 384K ........ $169 
AST 6 Pack w/384K $189 
AST 6 Pack Premium w/256K . $219 
AST Advantage $259 
AST Rampage PC w/256K .... $239 
AST Rampage AT w/512K .... $339 
Orchid Tiny Turbo $279 
Intel Above Board PC $239 
Intel Above Board PC P/S .... $279 
Intel Above Board AT $329 
Intel Above Board AT P/S $349 
Irma Board $695 
AST 5251-11 $529 
AST 5251-11 Plus Enhanced .. $599 


CHIPS 


64K Ram Chips 
256K Chips 


9 for $15 
.. each $7.50 


eeeeeee 


80387-20... 








* ISSUE HIGHLIGHTS «x 


AST RAMPAGE AT NEC MULTISYNC MICROSOFT NEC EPSON PRINTER STAND 
W/2 MEGABYTES MONITOR MOUSE MULTISPEED HD —_W/PRINTER PURCHASE 
$649 $579 $109 $2299 $15 | 
EVEREX 300/1200 SEAGATE 30MB HP NEC 
MODEM W/SOFTWARE —_—HARD DISK KIT LASERJET I MULTISPEED EL D BASE ill 
$299 $1689 $1599 $379 


$99 





FOR ORDERS & SYSTEMS QUOTES: 


Aldington 
Computer 


Aroducts . inc. 


3025-E S. MALMO 
ARLINGTON HEIGHTS, IL 60005 





800-548-5105 


CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 
SHIPPING 312-228-6333 

TECHNICAL ASSISTANCE 312-228-1470 

Fax 312-228-0516 


Prices and Avaltabiilty Subject To Change Without Notice 





| ZEOS® Customer Assurance Program 

| Compare not only our features but 
the ZEOS* Customer Assurance Pro- 
gram as well: 1. Full refund within 
30 days of shipment if you are not 


absolutely satisfied. 2. One full year 
limited warranty on parts and la- 
bor. 3. Federal Express replacement 

| of any failed parts for your first 
year of ownership. 


STANDARD FEATURES INCLUDE: 
12” High Resolution Amber 
Screen TTL Monitor with Tilt 


& Swivel base. Easy on the eyes! 


80286 CPU Zero-Wait State 
Motherboard with 8 1/O slots 
and socket for 80287 Math 
Co-processor. 

6/12 MHz ie ed, 

yboard ctable, 

Zero Wait-State. 
Phoenix BIOS! 


Deluxe AT-style 
, Securit 


' Keylock Reset 
Yee LEDs... 
























NEW! ZEOS® ‘386 Tower System 
Available now! Zeos® 386 Tower Sys- 
tem! Complete with 64 MB HDD; 
Adaptec 2372 HDC, 1:1 interleave, 
800 KB/sec transfer rate; 1 MB 
RAM, Zero-Wait, cache memory, 1.2 
FDD, High Resolution tilt swivel 
monitor, 101 key keyboard, and 
more. Complete 20 MHz System 





_ $3,495! 16 MHz $2,995! 


a Sif! Duty 200W Power 


upply. 


@ Real Time Clock/Calendar with 


Battery Backup. 


512K, 80ns Memory expandable 
to 1MB on the Motherboard. 


@ Hard and Floppy Drive 


Controller; 1:1, 800 KB/sec! 
@ Serial and Parallel/ 
Printer Ports. 
or 
aci 
Die. 
@ 32MB hard 
drive. 
@ High Resolu- 
tion Meo 








































wo BUS Computer Systems, Inc. ,,,2¢2%... 


Boston 


39 Prince St, 
Brookline, MA 02146 


1-800-451-5279 


AMP Up is a exgistered trademark uf COMPUT 


Atlanta 


. 26th St., Bh FI. 3231 E. Memorial Drive, Suite 206 


New York 


Los Angeles 


6951 Warner S1., Suite 294 


Wire Wansfer 


Chemical Bank 


305 Seventh Ave. WY. We 
For the Acct. of SUS Computer 


OPEN 7 DAYS 


135 W. 


B84 


30083 


Stone Mountain, 


FAX: (212) 627. 


New York, NY 10001 
212-627-4485 


WOW AE. AT ace ceghtrred trademark of Inivruationsl Ructness Morkioes, bor. Hereites foo reylstrrodt ir 


Huntington Beach, CA 9264 


ystems, Inc. 


1-800-451-5279 


1-800-451-5279 


3712634 BUS 


a 


(212) 627-987: 


1 HELP: 


EG 


Moneys 
Order 











BUS 8&8 


G40K 8 MH 


BUS 286 


MHz “7°° Watt 





12 MBZ/16 Mit Optional 


*1100 
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Real Tour Clock = /Bartery Hocbop: Hodt-le Speaker 

15 Can Be Connected m Cobor/EGA Veter. ete 

oop BI350 
bine aera, Pedi hae 

Sragete ST:225.-03MS. Cine 360K 30 
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CIRCLE 135 ON READER SERVICE CARD 


¢ QUALITY PRODUCTS 


et rae nce Were i 
amecoO ~- COMPETITIVE PRICING - PROMPT DELIVERY 


ORDER HOTLINE 


ELECTRONICS y- 0 Pom —1-}- me -lel- rd 


IBM PC/XT/AT 
Compatible 
Cards 


Graphic Display Cards 
JE1050 Mono Graphica Card w/Printar Port (PC/XT/AT) . . $59.95 
JE1052 Color Graphics Card w/Printer Port (PC/XT/AT) . . $49.95 
JE1055 EGA Card with 256K Video RAM (PC/XT/AT) . . . $169.95 


Multi 1/O with Drive Controller 
JE1071 and Mono Graphics (PC/XT)... 2200026 - $119.95 


Multifunction, I/O and Expansion Cards 
VO Card with Serial, Gama, Parallel Printer 
JE1060 Port and Real Tima Clock (PC/XT) .. $59.95 
$29.95 


JE1061 RS232 Serial Half Card (PC/XT/AT) ... 2 ae eee 


VO Card with Serlal, Gama and 
JE1065 Parallal Printer Port (AT) 2... eee eee eee $59.95 


384K Multifunction Card (zero-K on-board) 
includes Serial, Game, cerahel Printar Port and 
JE1078 Real Time Clock (PC/XT) . 


JE1080 576K RAM Card (zaro-K on-board) (PC/XT) .... 


2MB RAM Card — expanded or axtanded 
JE1081 memory (zero-K on-board) (AT) $129.95 


ae Multifunction Card — expanded or axtended memory 


zaro-K on-board). Includes Piggyback board, 
JE1082 Borstal Printer Port, Serial and Game Ports (AT) . $169.95 


Floppy and Hard Disk Controller Cards 
JE1040 360KB Floppy Disk Drive Controller Card (PC/xT) $29.95 


JE1041 20/40MB Hard Disk Controliar Card (PC/XT) . . . $79.95 
JE1042 30/60MB RLL Hard Disk Controllar Card (PC/XT) . $99.95 


JE1043 360K/720K/1.2MB Floppy Disk Cont. (PC/XT/AT) $49.95 


360K/720K/1.2MB Floppy/Hard Disk 
JE1045 Controller Card (AT).... $159.95 


JE1046 20/40MB Hard Disk Controllar Card (AT)... . $129.95 


$79.95 
$49.95 


Jameco’s IBM PC/XT/AT 
Compatible Motherboards 
+ Award BIOS ROMs included 


JE1001 «= -4.77/8MHz (PCT). .... $ 99.95 
JE1002 «= 4.77/10MHz (PC/XT). . .. $119.95 
JE1007 —_6/6/10/12MHz (AT) 


RAN, V20 and Intel Math Canroaseters 
*4164-150 65,536x1 (150MS).... cece eee e rece ennnee . $2.49 
*41256-120 262,144x1 (120ns) . "$11.49 
*41256-150  262,144x1 (150ns).. eee, $9.95 

UPD70108-5 (SMHz) V20 Chip (Replaces 8088).. 
UPD70108-8 (8MHz) V20 Chip (Replaces 8088 or 8088-2)... 
8087-2 Math Coproc. PC/XT and Compat. (8MHz).... $159. 95 
80287-10 Math Coproc. AT and Compat. (10MHz) 


US. Funds Only 
Shipping: Add 5% + $1.50 insurance 
(May vary according to weight) 
California Residents: 
Add 6%, 642% or 7% Sales Tax 
FAX 415-592-2503 
6/88 


.. $8.95 


ALLOTHERINQUIRIES 
415-592-8121 


Seagate 20,30,40 7225 
and 60MB Half Height (Picture) 
Hard Disk Drives 


20MB Drive only (PC/XT/AT). 

20MB with Controller wat 
30MB Drive ont 

(RLL Controlle 

30MB with Convener Sport) 

30MB with Controllar (AT). . 

40MB Drive only (PC/XT/AT). 

40MB with Controllar Card (PC, 

40MB with Controllar a (AT)... 
60MB Drive oni 

(RLL Controllar 99.9 

60MB with RLL Pets Card (AT) $639.95 


IBM PC/XT/AT Compatible KS 
Floppy Disk Drives =" # ¢ 
JE1020 360K (PC/XT/AT) Drive (Bik. Bezel).. $89.95 | etme 
JE1021 360K (PC/XT/AT) Drive (Beige Beze) $89.95 ms 
JE1022 1.2m (PC/XT/AN Drive (Belge Bz!.) $109.95 ~ 


Toshiba 3.5" Internal Floppy Disk Drive 
For IBM PC/XT/AT and Compatibles 
» 720KB (PC/XT/AT) » Compatible with JE1043 controller card (laft} » installation 
Kit end bezela included 
.. $129.95 


$224.95 


$539.95 


e 


IBM PC/XT/AT Compatible Monitors 
12" Amber Monochrome — 
TTL Input, High Resolution 
MBER. . 7 »+» $99.95 
14" RGB Color—CGA Conbiitsle Amber/Green/ » 
Color Switchable, 640x200 Resolution 
TTx1 - $279.95 t 


14" EGA Color—EGA/CGA Compatible, 720x350 
(max) Resolution 
TE5154. .............. $399.95 
IBM PC/XT/AT Compatible Tay bOeras 


* Tactile touch keyswitches 

* Switch selectable 
between PC/XT or AT 

+ Muminated Caps Lock, 
Num Lock end Scroll 


OO CTTT GREK Ed 1 e8ts eo pele 
Lock Indicators 
« Manual included 


TOD lamas 
pBissigncyeeeyy 
JE1015........ 


* Enhanced keyboard iayout * 12 function keys ° Illuminated LED Indicators for 
Num Lock, Caps Lock and Scroll Lock » Separate cursor pad » Automatically 
awitches betwean PC/XT or AT » Manual Included 


JE1016....... Prrerererererrrreerrrs 1 4-5:)) 


Jameco’s IBM™ AT Compatible 
Mini-286 6/8/10/12 MHz Kitl 
Part No. Price 


vvvrvre 
» JE1059 $519.95, 
5 {EGA Monitor , 


and Card 
V not incudes) © 
Pye 


Regular List $769.65 65 
SAVE $99.70! 


JE2009* IBM AT Compatible Kit....... . $689.95 
JE286M JE2009 Technical Manual.......000e02008 $29.95 
*RAM not included — = Maanieniom RAM conviguretion 012K (4286-120 RAM Chips — sue lof) 


aot Ss ject to Chai 
cae uarecs ubj hange 


Send $1.00 Postage for a 
FREE 1988 CATALOG 


Tetex: 176043 


© 1988 Jameco Electronics 


1355 SHOREWAY ROAD, BELMONT, CA 94002 - FOR ORDERS ONLY 415-592-8097 + ALL OTHER INQUIRIES 415-592-8121 
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e)° ON'S LARGEST CORPORATIONS DEPEND 0 


THE ™ TUR 
« 512K Expandable to 1MB on the «AT sf taytonr - 0M 











1M 







= 1MB ram 32bit MHZ Motherboard. « 6-12 MHZ Keyboard | Compatibie Bios Mitsubishi 
operation » 200 Watt or Toggle Switch Selectable. Room | Floppy Drive © 4.77-10MHZ 
power supply 101 key for up to 4 1/2 Height Drives or 2 | » 150 Watt FCC approved 
keyboard » 1.2MB _Full Height Drives. » 200 Watt PS. | power supply « AT style 
Mitsubishi floppy drive “5101 Key AT Style Keyboard. wkaylock, LED 

= Western Digital hd/fdc « Phoenix Bios. indicator & reset switch 

* Phoenix Bios. 


* Monitor optional. 


gl geben 1,595" 


» 





* Monitor optional. * 256K RAM. geanasso 


Ww ® Monitor optional. 
wn en |S EN 
C/00 G40K/2 Floppies (64303810) ......seesseesue 
386/16 1MB RAM w/42MB Seagate Hard Drive i 0 W/G4OK/1 FlOppy (64303500) .......scccssneccesseee 


BUY NOW AT niscouxT- WHOLESALE + 8% PRICES!" 


























o ASHTON-TATE Ddase iff + ....... ..... "41.00% AST Premium 286 Mode! 80 44,827.50" [ NEC SILENT RITER™ 
o ASHTOR-TATE parae vee it, 229.00° AST Premum 286 Model 120 sigraee L890 TW 
+ SORLAND INT AST wEW! Laat 386 {All Models) CALL 











NEC's Silentwrter™ 
LC&890 Is the perfect 





+ SORLAND INT. Quattro 











fone a sur Sse ge pine fr sopatcated Mr 
BORLAND WIT. ier PS2 ‘Mode! 30 CMS 20 fngh-level graphics- | 
BORLAND WT. IRM PS/2 Mode! 50 pe desktop | 
BREAKTHROUGH SFT. 48M PS/2 Mode! 80-41 | publishing | pric 
Bac rt DAC Fasy 82 .990°* MACH HI Mach 1 

| ae PT Datashiala S100 
OeLTA INTEL 80287 10MHZ Co-Processor "299.00" | | i -— 
EXECUTIVE INTEL 60287 BMHZ Co-Processor 736.00" | | HEWLETT-PACKARD FUN 3 12" OSD Box of i : 
ros 2 LASERJET SERIES It Bis 


aTEL 








Ea 
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a 
He 


















































#4, IBM PC DOS Ver 33 | Your Lasenet Senes aa — 
+ IBM 0S Overs INTE 0387-16 Co-Procasor 1 oe arene ear es THE 12-Kay Keyboard 08.00" 
+ UNTUS DEVELOPMENT Lotus 1-2-3 279.00" | poe ree" tar J 8.00 
LOTUS DEVELOPMENT ey 8 1/2" x 16" sheets, = 
MECA Se 
SERUM 
Macagens TER. 6: | beectrTes (25 ‘s2.00 
pecnoeert CG DISKETTES ( i OS00 ... 17.60 
MICROSOFT = zi 
becnoaerT 
MICROSOFT E 
MECRESOFT Works . . 
© PEACHTREE SFT. Acctng EPSON HAYES Smartmadem 1200 
PETER NORTON ' -_ HAYES 12008 w/Smartcom 
OFrICE £ = = puyes, 24008 wSmartcom 
COMP. Sarna Ty EER 
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u 
ce 
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Fax machine, co| ing 
machine & telepho 


$9560" 









OKIDATA 
a AST Advantage Premium *270.00* 


















- — rye re Oe ch 
iny Turbo .00° 

SHARP FO20PRE Fax Paper ; 3+... ayaone MaLaeds .. gog.ons fF ORCHID Tiny fi the 

Box of 6 Rolls $9200 Wa Ses. 300.00" 28+. 348.08 [7 onc 349.00 





PANASONIC 







SHARP FO-300 00 
Sharp's deluxe, full-featured 
compact fax with automatic 
dialing. automatic document 
feeder, 18 second 7 







wa. = = 
sauce | CAD 52.00" | 












transmission & fini id = 
rogram mung polling! ~ 
lumaround pothng! 

timer polling = 


$1,110 


MEDBAR Portafax if (85 tbs). 1,205" 





SEAGATE ST-4096 BOMB Full Ht 645.00" 
SEAGATE ST-225 20MB Ho Disk —.288.00° 










CALL 












SHARP 2-50 Copier '483.00° Sur asks Plus (12x12) °339.00° 
SHARP Toner Cartnoge $0.00° Summasketch (12x18) 558.00° 

















1280 516.00 ; T30V 318.00° 
18M {RENT SOFTWARE BEFORE YOU BUY 


8512 .... aed 6513 ...... 468.00° — F Members ere gialble.w Join The NEW PC NETWORK's 1 800-621 S-A-V-E 
Muli Made ( S280) os SOO orice ha Cie winroute 1-312-280-0002 


or f needs. Just 35% BER 
8762'147 COMON AGS cameraseven. 206.08 ICE.* We feature hundrede TECH SUPPORT: 1-312-280-0280 


CUSTOMER SERVICE: 1-312-280-1567 PCAQ68 


‘ALL PRICES SHOWN ARE WHOLESALE ANO - ‘lex: -5¢ 
REFLECT A 3% CASH DISCOUNTThe NEW PC Fax: 1-312-943-6010 Telex: 510-601-5955 


NETWORK MEMBERS PAY JUST 8% ABOVE THE 
ESALE PRICE, PLUS SHIPPING & HAND- [am 
The NEW PC NETWORK 
{e300 Sesone  tntaseec gz 320 West Ohio, Chicago, Illinois 60610 


























CIRCLE $35 ON READER SERVICE CARD 


It's Easy Decidi 
SUPER SALE! [le 


CEC’ Personal Systems... 


it’s even Easier 
Deciding Where! 


The CEC Computer Werehouse. We offer 
you all you could want in a personal 
computer. Our AT’s end 386 machines 
offer power, compatibility, technical 
support, service, end great prices! 











: = | tp | 
AIM = | 





Our Systam 1: Portable aT has 80286-10 
Micro Processor, 80287 Socket, 512KB 
RAM, 360KB Floppy Drive, 1.2MB Floppy 
r Drive, Perellel, Seriel Port(s), 7 Expansion 
a lone ete sy C0) Slotis), 101 Key(s) Keyboard $1449, 
CG 200W POWER SUPPLY Pd a) ] 
a 101 STYLE KEYBOARO a} MONO G 


48 RES) 
© MONO G CARO [720 x 348 RES) 014 TTL FLAT SCREEN WITH SWIVEL BASE 








© 12” TTL MONITOR (AMBER} 0 TOWER CASE 
© CLOCK CALENOAR W/BATTERY BACKUP cy 275W HEAVY QUTY POWER SUPPLY 
© PARALLEL PRINTER PORT O SERIAL, PARALLEL. CLOCK CALENOAR 
W/BATTERY BACKUP 
O 101 STYLE CNHANCEO KEYBOARD 4 
© SOCKET FOR BO387 OR BO2B7 MAT 
AS LOW AS... COPROCESSOR 


“995 


Our Systam 2: Desktop AT hes 80286-12 
Micro Processor, 80287 Socket, 512KB 
RAM, 360KB Floppy Drive, 1.2MB Floppy 
Drive, Monographic/Color Card, Parallal, 
Seriel Port(s), 101 Key(s) Keyboard, 

8 Expansion Slot(s). $1550. 










ALL FOR... 
1 YEAR PARTS ANO LABOR WARRANTY 


"3495 
CALL FOR OTHER CONFIGURATIONS! 
ST-286 "°*°°’S TURBO-XT 


wl ee HDD st 1 45. | See MORITOR 391 5. 


ee ERO UREA 1 FDO PARALLEL PORT 20m@ 10D 


ST-286 ey oe TURBO -XT ~ MONO Our ate ae AT has — 





S12K EGACAAD W EGA MONITOR ammz = MOND GCARD W MONITOR 1 Micro Processor, 80287 Socket, 512KB 
2MB SERIAL PAMALLEL POAT sf 395 640K | PARALLEL POAT ™ 569 5. RAM, 360KB Floppy Drive, 1.2MB Floppy 
= | 2r00 4 Drive, MonographicColor Card, eae 


Serial Pontise 101 Key(s) Keyboard 


ST- 286 ical TURBO “XT iia Seceegs th couse for your queli- 


w/40MB HDD 1405.| cise", 1125. ty assurance. 100% IBM compatible. Com- 


AAALLEL plete software compatibility. Excellent 
LEMDAR GAME PORT service and warranty. Your satisfaction is 


2enE 





guaranteed! Call us today! 


800-545- 9777 — Computer Wensmound 
(21 3) 644-1 140. 80 Felton Street 


iia pila var Waltham, MA 02154 
SUNTRONICS . 3 17894-1202 


mf US 1-800-527-6016 
Since 1976 ae pe cuac ame MA 1-800-527-5995 


Mastercard/Visa/American Express Accepted 
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Seri 
mectpe warranty 
* i ul OO ad ynetudes 


























iz J CAI 2. cee cree ence . : 
la oo S EX1000 Se 
LQ850 Portables 
a + LQ500 
a toil LQ1050 . 
| LQ2500 . 
- | 
| $199 [LL _,Wemill Beat - [ 
[J 1091: 1 | Any Advertised > 
PCMagazine Editor's Choice for | Price In This issue 729 | 
| low price dot matrix printe: 
oi oan ce of PC Magi + T1000 
@ 32 cps NLO L The smallest lightes! full 
Completa Color System | @ $0 12.15 and 17 cpi - featured IBM compatible 
@ Over 4000 Possible Colors’ @ Proportional NL@ in all modes available a. 
@ 512k RAM Memory and pitches © 80C88 Micro; 
@ Serial Parallel Video and Audio © Super heavy duty construction @ 512k RAM erpandable to 640k 
Ports | @ Includes odjustable tractor a purer eo Even 
@ Analog RGE Color Monit { 4 s 
= aul bea Jo Berbera WT MOBO <a. u:as eee | Multspeed ....... Call ® Plug in or rechargeable 
@ Mouse | W24 OO P| Muthspeed EL... a b4ibs 
@ Work Bench. Amiga Basic and 
ie if 


| NEC Multisyne I! 
NEW! yu 





400 ext 
2400 mt .. 


Coll PC. Pitstop toll free at 


1 800: $52. 2888 


No surcharge on credit card purchoses! Government, Municipal and School PO.$ accepted. Corporate business welcome! 
PC. Pitstop 1] 4517 West Lake Street 1] Minneapolis, MN 5541 





CIRCLE 355 ON READER SERVICE CARD 


Low Prices, Fast Service. 






Satisfaction 
Guaranteed! 
Since 1975 





© 640K Motherboard with 256K 
e Disk controller © 8 slots 

e 360K disk drive ¢ 8087 socket 
e 150W power supply 


Turbo-AT 
$798 hea 


*1MB Motherboard |i 

with 640K Cs) 
e 200 watt power supply 
e AT-style keyboard 
e@ One year warranty 
@ Clock/calendar 
Option A 
® High resolution amber monitor 
© Hi-res graphics card add 
e Parallel printer port 
Option B 
¢ Hi-res RGB color monitor 
e Hi-res graphics card 
® Parallel printer port.....: $298 
Option C 
e Hard disk drive 
¢ Dual hard disk controller 

30MB for XT 40 MB For PC/XT/AT 


add $298 = aaa 498 
intel Math Coprocessors 


8087 *98 8087-2 £138 
8087-1 *198 80287-6 *178 
80287-8 *228 80287-10 *268 
80387-16 438 80387-20 #728 


PC Mouse 
Mechanical Mouse w/software ‘58 
Mouse Systems serial 
Mouse Systems Buss......... 598 
Fastrap Trackball 







Place orders tot! free! 
Continental U.S.A. 1-800-421-5500 
inside California 1-800-262-1710 
Fax machine 1-213-675-2522 
Ali others 1-213-973-7707 


Prices at our eight store locations will be 
higher on some items 
Calitornia 
Torrance. Santa Ana Woodiand Hiils 
Kearny Mesa Sunnyvale 
Texas 
Adaison Houston 
Georgia 
Smyrna 


1200 Baud 
Deluxe Modem 
568 


@ Including free software 
e Hayes compatible % slot card 
® On-board speaker 





1200 baud external........... 598 
2400 baud % card internal ...*148 
2400 baud external.......... $168 


30 MB Hard Disk 


Complete kit with 


controller 
$298 

20 MB PC/XT Kit............ 8248 
20 MBG ardiie ciss creccess s:cceeee 5328 
40 MB for AT .........e0000 §398 
40 Mb PC/XT Kit............ 5498 
60 MB for AT .........ce0 ee 5898 
80 MB for AT ...........000 $998 
120 MB for AT ............ $2298 
Mountain 40 MB Tape....... 5698 
360K Disk Drive 
Half height, IBM compatible 

568 
Tandon TM100-2 full height 
for IBM PC or XT ........... $118 
1.2MB for AT...... cece cee ee 598 
5%" drive for PS/2........... 5268 


32” Disk Drive 
for your PC/XT/AT........ 
Mounting kit for above 


EGA Package 


Hi-res EGA card 640x480... .*128 
EGA monitor 640x350 ........ 8378 
NEC MultiSync Il 640x560 .. .°648 
RGB color monitor 640x240 .*258 
Thomson Ultra Scan 

monitor 800x560 


We accept checks. credit cards or purchase 
orders from qualified firms and institutions 
No surcharge on credit card orders. CA. 
TX &GA residents add sales tax Prices & 
availability subject to change without 
notice. Shipping & handling charges via 
UPS ground 50¢/Ib UPS air °100/Ib. 
Minimum charge *3.00 


EPSON 24 Pin. 
5369 | 
LQ-500 

List Price *529 

Letter Quality Printers 





EPSON LQ-850 ............. Call 
EPSON LQ-1050 ............ Call 
EPSON LQ-2500 ..........4. Call 
EPSON 9 Pin 
$1 98 Call 
LX-800 
Near Letter Quality Printers 
EPSON FX-86e ..........06- Call 
EPSON FX-286e ............ Call 
EPSON EX-800 ............. Call 
HP LaserJet II 
1798 Seed 
List Price $2595 
HEWLETT 
PACKARD 


PDP 4 MB RAM card w/OK. .*198 


PDP 1 MB RAM card........ 8348 
PDP 2 MB RAM card........ 5648 
PDP 4 MB RAM carda...... 51148 
Extra Toner Cartridge ........ 298 
Laser Printer 

$998* 
“Interface required 
e 300 x 300 DPI 
© 8 pages per minute 
e HP compatible’ 
e Standard or legal size 
HP LaserJet+ interface* ..... $198 
1.5 MB RAM card........... $198 
Toner cartridge ...........6+5 558 


Special package price ..... $1298 


No Slot Clock as48 


MICROSOFT. 
MS-DOS 3.21......... $98 


JADE COMPUTER 


4901 W Rosecrans Ave Box 5046 
Hawthorne Calitornia 90251-5046 


— & [oe] 


CIRCLE 243 ON READER SERVICE CARD 





If you’re looking for the best price 


on an IBM compatible PC, 
You’re looking at them now. 


Call toll-free (800) 648-7402 
In Mass: (800) 562-9202 


$1495 


AT-LCD 
386-16MHz PORTABLE 


$569 $949 $2295 


XT AT AT 
TURBO TURBO 





BASE MONOGRAPHICS 
SYSTEM 


Intel Processor 8088 80286 80386 80286 
Clock Speed 4.7718 MHz —6/10 MHz 6/16 MHz 6/10 MHz 
Ram on Motherboard 512 KB 512 KB 1024 KB 640 KB 
B.LOS. PHOENIX PHOENIX AWARD PHOENIX 
Toshiba Floppy Drive 1-360 KB 1-1.2 MB 1-1.2 MB 1-1.2 MB 
Keyboard Style 84 Keys 101 Keys 101 Keys 84 Keys 
Power Supply 150 Watt 200 Watt 200 Watt 165 Watt 


Monitor SAMSUNG 12” Hi-Res Amber Monitor with Tilt and Swivel 
Monographics Card HERCULES Compatible Monographics Adapter Card 
Ports Parallel Parallel. Serial. Game & Clock Calendar 
Free Software Yes Yes Yes Yes 
Free Disks Yes Yes Yes Yes 
Three Year Warranty Yes 
Toll Free Service Lines Yes 


BASE MONOGRAPHICS 
SYSTEMS with 
SEAGATE 20MB & W-D Controller = $ 909 $1289 $2635 $1835 


SEAGATE 30MB & W-D Controller 941 1321 2667 1867 
SEAGATE 40MB & W-D Controller 1126 1506 2852 2052 


SEAGATE 60MB & W-D Controller 1176 
SEAGATE 80MB & W-D Controller 1640 


EGA COLOR SYSTEM 
Base System Featues Plus 

SAMSUNG 14” EGA Monitor $ 979 $1341 $2687 
Enhanced Graphics Card 


EGA COLOR SYSTEM with 

SEAGATE 20MB & W-D Controller $1319 
SEAGATE 30MB & W-D Controller 1351 
SEAGATE 40MB & W-D Controller 1536 
SEAGATE 60MB & W-D Controller 1586 
SEAGATE 80MB & W-D Controller 2050 


SUPER TURBOS XTSUPER ATSUPER ATSUPER 






















TURBO TURBO 386-20 MHz 
INTEL Processor 8088 80286 80386 
Clock Speed 4.77110 MHz = 6/12 MHz 6/20 MHz 
Ram on Motherboard 512 KB 1024 KB 1024 KB 
B.1.0.S. PHOENIX EDEN AWARD 


Add to above prices + $30 + $343 + $660 





50 Howe Avenue 
Millbury, MA 01527 
| Phone: (617) 865-0211 
TECHNOLOGIES FAX: (617) 865-1853 


CIRCLE 162 ON READER SERVICE CARD 

























Total Satisfaction Guarantee 


We are so confident in our quality 
products that we provide a total satis- 
faction guarantee. This means that 
any system bought from us may be 
returned within 30 days from the date 
it was shipped for a full refund of 
your purchase price. Returned items 
should be shipped back to us in the 
same condition in which they were 
sent. 


Three Year Limited Warranty 


We also offer a three-year limited 
warranty, which warrants each system 
we manufacture to be free of defects 
in materials and workmanship for 
three full years. During the three-year 
period we will repair or replace, at 
our option and at no additional cost 
any defective products properly 
returned to us. 


Toll-Free Technical Support 


Our toll-free technical support 

lines 1-800-648-7402 (in MA 
1-800-562-9202) allowing your 
unlimited access to our highly trained 
technicians. When problems do occur, 
90% are solved over the phone. 


Payment Terms 


We accept MasterCard, VISA, money 
orders, certified check, personal 
checks (allow 10 days for processing). 


Credit approved companies, univer- 
sities and government agencies may 
use purchase orders on N-15 terms. 










1908. 
1200 . 
3200 
5100... 











AS 
MOL 80 $1570.70 MDL 170 $2940 36 
MOL 50 1879.15 VDL 300 3300.40 
MOL 120 9.05 MDL 340 4099.65 
MOL 140 9955 MDL $540.40 
WYSE 
50 $1968.30 
MOL 2112 1968.20 MDL ai 2658.05 
TBM ps2 
MOL 30.2 Gr $1272 20 MOL 60 7) Meg$3399 60 
MOL 30 20 Meg 1725.1T MOL 60 40 Meg 4497.67 
MOL 60 40 Meg 334015 MOL 80 70 Meg 5677.33 
Comeag'* 
Deskpro 286 Mode! 1 $2095.55 
Deskpro 286 40 Meg 2580.10 
Deskpro 286 7) Meg. 2095.20 
Deskpro 386 prong Re ‘ . 4662.05 
Deskpro 386 Model 60 20 MHz... $679.30 
Deskpro 386. Mode! 130. 20 MHz . 7059 92 
Deskpro 386 Model 300. 20 MHz 9168.20 
Portable i Model 2°. $6.10 
Portable ill Model 20 85 
Portable Ht, Model 40 2180.33 
FERARD. Cay 
512K 1 Floppy DOs 
S/P/L Monitor Ada tet & Keyboard... $645.64 
PBB8 w/1 floppy 956.80 
2M tb ye ieee Seto ame 
Hl 
420 Meg 1873.50 
Ve wid hale 1724.0 
VT386.... WEW MODEL 
TOSHISA 
T1100 NS son Daudst 8 19000 Pete By 
T3200 -, SPECIAL BUY T5100., NEW MODEL 
> Alor 
w640K 1 Drve.. ...... 20 
6300 w640K 1 Floppy 20 Meg . 1159.60 
6300 welt Floppy a0 Mey IED 
S312NIOG WOE. ee CALL 
Bie Seren 
2.183 ALL zea MOELS 
2-183, 20 Meg 
(oi SORE ago co cama ae cal FOR PRICE 


MINISCRIBE 30 ee Flashcard 
MOUNTAIN 20 Me 


LUS DEVEL 


PLUS BEVELGE MENT 40 Meg. 
WESTERN DIGITAL 30 Meg 


MINISCRIBE 40 Meg) 26m $609.40 
PRIA 10 Meg nad crsk 66955 
PRIAM 60 Meg hata disk TTT 


PRIAM 130 Mee 1967 69 


SEAGATE 4038 30 ‘eg hatd disk 479.80 
SEAGATE 4053 40 Meg hard disk 599.98 
SEAGATE 4096 60 Meg hard disk 73959 


360K floppy drive 


sot nbnnalotomedechatslden Leliethensieaba and 
sg te & pom vie KE We Lt doe Dee 








Salbact © “eae 
fw snp -g ree 













Adapter & Ki 
T2086 (AT Cr 











——_— 
PACKARD BELL 


a as 
PBSS (XT Turbo) 512K, 1 Flop 
GW-Basic, Senal/Paralle!, Color: 














a! 
640K 1.2m "Fleppy. Se 
Controlier Keyboard ............ 























EPSON V2 hengn I rive $99.00 VGA & EGA MONITORS 
MINISCRIBE V2 height wicont 32914 © COMPAD VGA monitor 9548.68 
ea oacann tapes Ait, MINISCRIBE 30 Med 2 neh w/RLL 3489 MY MAGNAVOK SASEGA es 2 ‘Milan 
a BS 
Cali for Accessories = 10-2500 sia $15.39 
seh GENOA 60 Meg int tape 734 60 ried 
CXCBwIRY by Kodak GENOA 60 Meg ext tape 1 999.45/649 7 
op 1300... $310.17 7479.17 GENOA 125 Meg int tape. ... .. . 998.65 aga4 
IBM (OMEGA BERN “a ued 20 Wes VGA DISPLAY CAROS 
Pro Printer li. $44795 Quetwriter I $129562 OMEGA 20 i fherght wnt 995.55 $307.28 
NEC RGA 20. External 54 Sta 1795 73 ts 
Color PG. $599.74 Color P7 969812 iawn 20/40 Mt 399.10; OUADRANL ULTRA Vea.’ 299.80 
Peeox BARGE. ab (HSS MOUNTAN 4440 it ~ $8880 ORCHID VGA. 7m 
PSGOKL Oe lace L on MOUNTAIN 4440 ext $4778 VIOEO-7 VGA 208.15 
3550. . TVAN2 CALLFOR ACCESSORIES NNNNNCTODTA8" N = JEGA DISPLAY CARDS | 
Oe arpag_ | SANTA.GLARA Dishiess Workstation. S648,48 er EGA HiRes 800 2 600 e440 
ee are Poem SOFTWARE & STARTER KITS LOGITECH EGA Card w/mouse . 28 
“a0 | WESTERN DIGITAL 3 Node LAN kit NEC GB-1 640x480 238.43 
Be | ect RACE TBM) GAME Roe 
Mat i} lar tf sers 
ae ML 383 Color 10510 Ene tevel 286 Starter Kit. & Users SAVE DEO 7 ply 249.74 
LL 286 Software w/Keycard 1568.09 J 
PANASONIC _ | NOVELL SET Netware Level f. , 2866 | “Ast 525111 Plus $619. 
1000 $17900 10911 $21985 | NOVELL SFT Netware Level Il V2.1 275780) EVEREX 12008 You 90199 58 Q 
92... ry ri at ase Nene Netware Software 266 “ IRMA 3278. 
. 4 wi Keycar 95.09) PACKA nt / 2400 Ext . 109.95 
0952 1524 $79.10 bass pINTERFACE CARDS oui RD MEL 2400 tnt /2400 Ex ct 
li 
soewannen ee ARCNET cz LANowa am) ‘gg 2 ee ra ae 
124 495.10 MSPS5 ETHERNET Intertace Connector co) an 
tenes ePsd | ETHEANET Pius Board (tor 286) 708.74 “th 
a e830 MSPes G-NFT intertace Card w/ cahie 52) 12008, iat 24008... $198.70 
fins ER wer faaeasonics | | 
TOSHIBA — ARCNET Passive Hub $8500} 1200 int syd a § 
P2215. $494.85 P3512 Color $1199.95 | ARCNET Active Hub .. 49996) 1200 Plus 276.88 
PUISL . .... GIT P351SK 1018.45 | Ethernet Termmators 3750 
I APR j | Alt Sales People are Wovell trained and auinorized 8087 21 
H-P Laser Jat Model 2 1699.49 | Cat COW forall our Sofware | 902876 /-8/ 19 
AST Turbolaser P°S IN STOCK EOse7 6 
NEC LCB6O your 447% COW * color cara $ 9900 ( 
TOSHI yoeLaser CDW ” monograptucs card wip 9900 
oe ee see GENOA Spectrum lenot monegranhc wpi168. 75 poacan Mastervece io 
; fe ad Na Hee 
taTcOMP ESCULES monoaraones Bashar f ; 
1047 7539.95 ie POR 
= Sumas KETCH S006 Nat Monochrome, Monitor $7) 7 
: KE AMDEK 3104 / 119.99 / 14999 . , a 
12x 118 $632 50 1200 r PERMA POWER 6 Outtet Surge Supp $29.40 
COMPAQ monochrome monitor 186.40 TRIPPLITE 
pag pce iy QUSTON COMPAQ VGA Mono IN STOCK 
HP744A $968 30 Hi DMP 4 18M PS2 8509 a 18790 
1417 4 4) DME NEC Multisyne GS 184.52 
2926.56 NEC Monogtagh as 129 
wer ae MP 6 PACKARD BELL Green ot Amber 06.95 
Calnacidgss IP 62 TAXAN 123 Green/ 124 119.507 124.05 
AMDEK color 600T / 7 $s 
From Here to Anywhere in 10 Seconds IBM P52 8512 Color 0095/1090 
ARP FC S122) = IBM P52 8519 Enhanced Color he 24g 
3595 - 7 uD A 
1314 44 PD PGS HX 12 Plus 131.28 
145960 AKAN 650/720 9955 
915 44 f MAGNAVOX 8762 108.77 
™ 
WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE NOW! 
hase Toll Free 
S <a — \ . Ga aad _ =~ rf Z 
' an 14! Ay 
f 
* sana 
(312) 498-1426 (312) 291-1737 8618 


SOS te EUS Ce SaMENY OF od We FETE LOBES OY ST He 


CIRCLE 109 ON READER SERVICE CARD 


Auoswitch EGA 480 
OTHER HARDWARE Pordise vGA+ 
CALL EGA Wonder 
CALL ATI VIP 


CALL Multemate, 

M15 PFS First Choline 
205 PFS Pro Write 

126 Wordstar 2000+ rel 3 


Bssasss 
378293 
Hele 
8a 
SSSSSSSlINSRES 


s 
ae 
oe 


800-662-2686 orders onty 


for Ca. Orders, Tech Support, 445-255-2230 
Call or Write for Free Catalog 
PAYMENT: Visa, MasterCard, Cashiers Checks, Per- 
sonal Checks with hoid, Qualified P.0:s. CA orders 
Odd sales fan. SOFTWARE SHIPPING— UPS ground-2% 
of order, $5 min. UPS Blue-3% of order, $7 min. 
PAREN = Cl Fox Cryer Ores: Repose ot 
ozored ct Cut SeRSr : Subject to restock 


All Products New with full warranties, 
Price & availability subject fo change without notice. 


THE BAY| 






















COMPANY| 


584 CASTRO ST. SUITE 487 SAN FRANCISCO, CA 94114 


INTEL 


6067-2... . 
80287-8 ... 
80287-10 . . 
80387-16 . 
80387-20 


PRODUCTS NOT LISTED...CALL 


SINCE 1984 


LUCID 3D 
$101 


QUATTRO 
$145 


VE" 
om 
“MAC” 


TOPS 
$101 


VENTURA 
PUB. 1.1 


PAGE 
—MAKER 


AST PREMIUM 


$469 |5429 


MITSUBISHI 


DIAMOND SCAN 


SMART MODEM 
12008 & SW 


$59 


PRINTERS © LASERS © SCANNERS 


AST TurboLaser/PS.. 
Ciuzen 120-0 

180-0, 

MSP 15E 


CITIZEN 
MSP-40 


CHIPS Ghk 256 BON? GOZET/ MT. . 


1031-2 
10% 
524 

1842 

Sanna) 
Porvensl Lazer (Mac 
‘Siar Micrenics 

NK1000 

AXIS 

ND} 

WA 


si 
seis 


LOGIMOUSE 
& 1ST PUB. 


$104 


MONITORS © TERMINALS © PANELS 


Ameet 1280 wicard, 
Geldater TT 
Hitech. «Call 
Legtiech Multisca pr 
Mitswonedi 

un 


+ Cott 
EJ 


tu 


Samsung. 

Sigma Designs 
LaserView 117. 
Seay Muttsc 

Tenae 

Thempasa v 
Viking. 

ven. 

Teath 1498 Fisteereen 


SOFTWARE 


318 
ta 
se 

316 

Bd 
1B 
bid 


Drath 1 Phu: 
Brats 30 Mou 
3 Option: 
DS Back Up P Ess] 
Excel Mac/PC Si7esezs 
FasiBack Backup .. 375 
Fullfak Backup ... sso 
GEM Draw Plus Sisd 
nerc Cade 30 Me 

$7) 
Cait 
$255 
$307 
toad 
225 
sa 
Cail 


*FAEE AIR APPLIES ONLY to orders up to 10 | 


MS D 





& over $50 00 Minimum gre 


TOSHIBA 
T1000 


$769 


VIP SIGMA 


$149 | |5249 15209 


Cafeomp 1043-67 . wi 
1023-6T 5 


D 
Enter Sweat 
Others 
Wauseon itruments 
OMP ata 
OMP SIMP 
DMP 51/52MP 
OM? 5. 
OMe 54 
omP 


DMP E 


88 Bkeeee”d & 


AST fr 
Mo 
WEC Muhsin 
Mubtupoes E 
Semeung 706 $ O06 


SAMSUNG 
TTL-AMBER DRAFIX 1+ 


S79 $155 


BOAROS & NETWORKS 
Atvanced NetWare, VGA Plus, 
7m a alta VGA 
ATIEGA Wonder. . PreGeappier 
VIP VGA Sigma Designs 
Tor 40 
rove Bow 
Tops Flaaheard 
Umieate EGA 
Aulosw 
Verticer 
Vides T Veg 
Deluxe w/ VE 


318 
Re 
Contret Sys A Can 
Genes Super gs 
Grappler C/ Mec OS. tii 
Warewten Graph +. 10 
Intel Orn Com 
NEC G $250 
Novell Call 
Hamper S Co 
Paradies AutoSw 
EGA 400 stag 


DRIVES © MOQEMS © FAX 
Fipitas 5 Seoguta S125, 
Ey Ow « 
$1238 ¥0 wiC. 
4008 & SW 
Toshiba XTIAT 


Dk Driv 
US Repeucs 
sie Courret 20 


MOUSE 

ws t sh 
Of 

$84 Mleresatt Mou 


HELPERS 
ical Connection 256K fi 
St2k ans 
M.H.I. WAREHOUSE, INC. 

5027. N 20th Street #10261 

Phoenix Anzona 65064 

TOLL FREE credit with order 
602-661-1090 
Cuslomer Service 602-997-6756 
Guslomer Service Hours 2-3 M-F 
Hours 6-5 MT M-F 9-2 SAT 


d S&H is $6.00 You pay gro 
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é an computer parts now gives 
syou Complete systems for less than 


YBODY! And wecan 
FINANCE YOU! 














¢ Selectoble 4.77 &8 MHZ + Selectable 4.77 & 8 MHZ * Selectable 4.77 & 8 MHZ - B MHZ Processing Speed + + 8 MHZ Clock Speed + 0-16 MB 
Processing Speed » 0-16 MB RAM Processing Speed + 0-16 MB RAM Processing Speed - 0-16 MB RAM 0-16 MB RAM Avatloble = Bios « RAMAvailable + Bros + 16 Bt 8088-2 
Available - Bios + One 360K Available + Bios + 16 Bit 8088-2 Available * Bros - 8088-2 CPU+ One 168i 8088-2.CPU - Two 360K CPU Two 360K Holt/Haight 
Floppy Drive + Floppy Controller CPU* One 360K Floppy Drive « 360K Floppy Orive * Mult: 1/O (w/ Halt/Harght F Orrves + Mult YO Floppy Orives + Mult /O (w/Fi 
w/Cable + Eight Expansion Slots * 


PC/XT Compotble Keyboard 
RETAIL VALUE 1099. 







hoot! 75306 


+ @ MHZ Processing 
0-16 MB RAM Averloble * Bios « 
16 Bi BOBB-2 CPU + Two 360K 








dor, Parallel. Serial, & Game 
Port) » 20M6 Hard Drive (w/Con- 
troller} * TURBO Normol Mode 
Erther Software or Hardware 
Selectable * Eight Expansion 
Slots « PC/XT Compatible 


Half Height Floppy Orives « Mult: 1/O 
(w/Floppy Controller, Clock caten- 


Muli /O tw/Floppy Controller, Clock/ 
Colendar, Parallel, Serial, & Game 
Por!) + Eight Expansion Slots + PC/ 
XT Compatible Keyboard 

RETAIL VALUE 15! 


OUR PRICE $39. 






BARY AT TURBO 
MODEL #5507-- 


+ 6-8-10 MHZ Processing 

+ @MHZ - 0-16MB RAM Avoiloble + 
Bios - 80286 Bosed CPU + 360K 
Half/Height Floppy Drive + Hard 
Drive (w/Coatroller) + Multi 1/0 


“65: 


Floppy Controller Clock/Colendar, 
Parollel, Seriol & Game Port} + Exght 
Exponsian Slots « One TOME 

Hard Drive (w/Controller) « 

PC/XT Compatible Keyboard 
RETAIL VALUE 1999, 


MOBEL #5501 ++ 


+0-16 MB RAM Available + 
80286 Bored CPU- Bios» 
1.2MB Holl/Height Floppy Orie * 
20MB Mord Drive (w/Comtrolier) + 


OUR PRICE 1385. 


(w/Floppy Controller Clock/Colen- 
dar Porollel, Serial, & Game 

Port} + One 20M8 Mord Drive 
{w/Coatraller) * TURBO/Nor- 

mal Mode Either Software or 
Hordware Selectable + Eight 
Expansion Slots » PC/XT 
Compatible Ki 

RETAIL VALUE 2499, 


10 MHZ Clock Speed + 0-16 MB 
RAM Available + Bros * inte! 80286 
Microprocessor - 1.2MB Holf/ 
Heighi Floppy Orie - 30MB 

Hard Drive (w/Controller) « E 


S79 


Controller, Clock/Cotendor, Poral- 
tel, Serial, & Game Port} » 30MB 
Hard Drive (w/controller) * TURBO/ 
Normal Mode Either Softwore or 
Hardware Selectable + Eight 
Exponsion Slots » PC/AT 
Compatible Keyboord 

RETAIL VALUE 2999. 


TURBO AT— 
MODEL #5503 «+ 


10 MHZ Clock Speed + 0-16 MB 
RAM Availoble « Bios + Intel 80286 
Higreproceeser « 1.2MB gow 
le eve + 40M 
Hord Drive fw Conmotter\= Engh 













. (w/Floppy Controller, Clock/Col- Eight Expansion Slots» Parallel 5 7 i i i 

Fes Gree ees endar,Parollel, Serial, & Game Port Af Style Keyboord «Pe: Kdoper At Compone Ker Expomon Se Satter 
(EGA) * High Resolution Port) * 30 MB Hard Drive (w/Con- formance 16, 12, 10,8, 6 MHZ board « Performance 16, 12, board + Performance 16, 12, 
EGA Monitor RETA VALGL SONS peal 10,8, 6MHZ Avoiloblo 10,8, 6 MHZ Avorlable 
RETAIL VALUE 3899, RETAIL VALU . RETAIL VALUE 3999, RETAIL VALUE 4499. RETAIL VALUE S999. 
008 PRICE 2049. UB PRICE 1859. OUR PRICE 1819, OUR PRICE 2059. GUR PRICE 2199. 

CHEAPER PRICES? AMERICAN SEMI- Product to make rhe best The best things selechon to final assembly enables us to 

CONDUCTOR had to make a choice between are never the cheapes! and cheap twngs are Martian quality throughout the cor Farias 

reek our jucte as che: 38 possible seidom the best manutactunng process” THAT S YY WE 
* buriding our prods raply as pos: 

and selling it a3 a “getby’ product or busiding NO OTHER COMPANY CAN OFFER YOUA — SELL SO MANY! 
* INSTANT CREDIT + Quality into out products for service durabiity 5 YEAR WARRANTY ONITS XT & XT TURBO. 

and your long lasting enyoyment MOTHEA BOARDS AND INSTANT CREDIT nna Ol 
* NOW! * We know you would prefer fo deat with a BESIDES' tsedle ll 


company that pule everything possible ind ile ‘Our direct control trom R&D component President, Amencan as ne 


DEALERS, CALL US FOR SPECIAL 


0% FINANCING AVAILABLE!* 
__DEALERPRICING ON ITEMS LIKE: | 
= =~ 3 1-800-825-SAVE 


(Lorry omen cerns 1) cube 3 
TURBO CARDS : Cantmooe Tare 


= § YR. WARRANTY* 


DEALERS! call for the up to minute prices for DRAM’S, 8687°S, EXPARSION CARBS and IC’S 


“AVAILABLE ON SELECT MODELS 
*AVAILABLE ON XT MOTHERBOARDS 








With prices like these and ! 

noid nay aye e as 
e world, it easy to see why 

American Semiconductor is Ki e aa) 


Our revolving charge makes owning the 
systems you want easy! NO MONEY-DOWN! . 


‘ sauLion 


of FINANCING RVAILABLEN 


y *49- ie 


MODEL #5402 











NORTH 


“A 0 Ay 


ea 









# 80188 compatible (7.16 MHz) * ROM MI Ti 
22KB (BIOS. otc.) © RAM 256KB » 
standard, to 640KB © 35° 





expandable 
T20KB FDD x 1 * Optional 2nd 35° FOD. 


Eq: 4 3OMB HDD + Supertiet Cota “Sy ¢ | FLIGHT SIMULATOR 
~~ Display ¢ Capacity 80 characters x 
Sines (640 x 200 pixola) © Getic" Ht angle OF, 

adjustment © 78/88-key step-scuiplured 

keyboard with keypad 


UP TO $500 CASH REBATE 


© 22 Bit architecture « Compat- 
ible with 6 MHz 80286 Hard- 
ware & Software * Phoenix 366 





WUTO TES 
Bros ¢ Four Speed Selection 
(16, 6, 6, 4.77 MHz) © Relocation @ Paraitel (Centronics) port x 1 « External _——, 
of Bros © EGA Bios to 32 Bit 







High Speed RAM for Lightning Slot for Modem Card or SIQ card 5-YEAR LIMITED TIME OFFER 
Execution + Real Time Ciock* 4,80r 10 Stare s(wyxsr (Hx 19M" (O}* WARRA! 
Miia Baza Co brocweacr Bache Standard Approx 10 tbe. © Lead battery (7 hrs. 
Bt High Speed Memory Board O16MB = Speraton) « AC adaptor # MS-OOS* 2.11 CALL FOR DETAILS. 
FAM Ava Connectors For CALL FOR DETAILS 
Attaching Up to 1OMB of Memory  1.2MB OUR PRICE 995. ay 


Halt/Height Floppy Drive * Eight eke 
Stots ¢ Serial/Parallel Adapter ¢ Al 


RETAIL VALUE 8998, NARD DRIVE NY 
“Tower Cane £8 thown optional KITS 


OUR PRICE 3372. trom 10 mb. 


NO MONEY DOWN! 


MONITORS ARE ADDITIONAL SURGE PROTECTOR POWER DISTRIBUTION CENTERS ARE OPTIONAL AND AVAILABLE FOR ONLY $39 95 
Even if you have a computer... 


We'll sell you add-ons from our TOP OUALITY products, and FINANGE them too! 


Ca : 0% FINANCING AVAILABLE! * 


= 396% ‘%E a 77 a 

ORDER TOLL FREE! 

1-800-237-5758 EXT. 823 

CUSTOMER SERVICE (813) 886-863¢ 
IMPORT EXPORT 

TECHNIC: 


AL SUPPORT (813) 655-7056 ILABLLE ON SELE 






“NNOVELL-O9/2 
COMPATIBLE! 





OPEN MON-FRI @ AM-LATE. LATE, | LATEresr 
OPEN SATURDAY 0 AM-S PM OFFICES NOW OPEN TAMPA — MIAMI — LOS ANGELES — WASHINGTON, D.C, — TAIPEI, TANWAN — TOKYO, JAPAN 
CORPORATE HEADQUARTERS. 15240 RACE TRACK ROAD, TAMPA. FL 33626 (613) BE5-863t PROCES SUBAICT TO CHALE DUE TO AWRLARRITY AMD MARKET FLUCTUATIONS VGA WHHINE PROPEDITED £75 00 CREDIT APPLICATION FRE 


CIRCLE 521 ON READER SERVICE CARD 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 


NAV EU Yo 


HARDWARE 


BUSINESS TIME 
MANAGEMENT 


COMMUNICATIONS... . 412 


COMMUNICATIONS. .. 405, 
406 


CONSTRUCTION 
DATA BASE 
DATA ENTRY 


DATA 
MANAGEMENT 


DESKTOP 
PUBLISHING 


COMPUTER 


POWER 
PROTECTION 


POWER SUPPLIES 
PRINTERS 
SECURITY 

SPEED DEVICES 


FLOWCHARTING 
GENERAL 
GRAPHICS 
HEALTH 
INVENTORY 
LANGUAGES 


SOFTWARE 


ACCOUNTING 


ARTIFICIAL 
INTELLIGENCE 


BACKUP SYSTEMS 
BUSINESS 41s, 412 


BUSINESS PROJECT 
MANAGEMENT 


MAILING 


MANUFACTURING ....417 


MEDICAL 


SOFTWARE contunued 


SOFTWARE continued 


MULTI-USER 
SYSTEMS 


OPERATION SYSTEMS . 418 


PREVENTATIVE 
MAINTENANCE 


PROGRAMMERS 


PUBLIC DOMAIN 
REAL ESTATE 
RELIGION 


SALES 
MARKETING 


SCIENTIFIC 
SECURITY 


TERMINAL 
EMULATION 


TRAVEL 
UTILITIES 


WORD 


PROCESSING 424, 425 


MISCELLANEOUS 


ACCESSORIES 
BAR CODING 


BUSINESS 
OPPORTUNITIES 


CATALOGUES 


COMPUTER 
INSURANCE 


COMPUTER LEASING 
COMPUTER SERVICES .... 
CONSULTANTS 


CONVERSION SERVICE ... 


DATA 
CONVERSION 


DIGITIZERS 
DISK CONVERSION 


DISKETTE COPY 
SERVICE 


EMPLOY MENT 
OPPORTUNITIES 


FURNITURE 


NETWORKING 
PUBLICATIONS 

SUPPLIES 428, 429 
TRAINING/TUTORIALS. 429 
TYPESETTING 

USED EQUIPMENT 


Advertising Rates and Information: PC Magazine Classified Marketplace 


PC Mogazine Classified Marketplace is a special economical section for product and service listings. 
Listings are grouped by category and sold by column inches. Second color option available. 
Standard Directory Listings are also available for a minimum of 4 issues at $440 per issue ($1760 total). 


For additional information call 212-503-5115. 


PC Magazine Classified Advertising Staff 
One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 

Daniel L. Rosensweig 

Sr. Advertising Coordinator 
Monica Dixon 

Advertising Coordinators 
Wanda D. Brown 

Linda Annis-Lopez 


Production Monager 
Anne Brockinton 


Production Coordinator 
Robert Clark 


Account Managers 


Glenda Campbell (212) 503-5118 


NY. GA, PA. VA, DC. OH. AK. WY. MA 


Veronica Farmer (212) 503-5156 


TX, MN, WI, AR. NC, IN, RI, DE, SC, LA, t(D, MT, OVERSEAS 


Dennis Leavey (212) 503-5176 
UT. TN, NB. HIE, (CA 94000 & UP) 
Kenneth Nova (212) 503-5175 


WV. FL. VT, NH. (CA 93996 DOWN) 


Michael Brooks (22) 03-5125 


MI, CT, IL. KY, ME, OR. OK, AL, MO. NM. tA 


Angela Kiffin (212) 503-5117 


NJ. WA. MD, AZ. CO, NV. MS, KS, ND, 


SD (ALL CANADA) 
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Never enter time and date again. 
dClock 11 $49.95 Slotless Clock-Calendar 


© Compatible with most computers. 
%. © Easy to install. 
© Replaceable battery. 
© 30-day Leta -back guarantee. 
_ © Great gift idea. 


To Order 2 14) 788-5198 
Or write to Microsync 

15018 Beltway Drive - 
Dallas, Texas 75244 

Please add $2.50 for shipping & handling 


CIRCLE 551 ON READER SERVICE 


EGA GRAPHICS 
ADAPTER FOR 
AT&T SYSTEMS 


* PC6300 » PC6300Plus 
¢ PC6310 + PC6312 


NOW WORKS WITH PS/2 ° PC6386 





PCM-125 


Share PC’s & Printers! 


Stop Plug 9 & Unplug: ng! Our Suite ch & Cable Packages make Switching a5 


All YOU ne $5425 


OnePC& Two Printers? 

popular Personal A Bout n 174 Shipping 
6 Fully S$ 
> M Mi to hk your PC to th 


Two PC's & One Printer? ¢ der 
Inc 


h each PC to the Switchbox'! 


CIACLE 568 ON READER SERVICE CARD 


TO OF der write or cat ripe Computer acce 
Into (visa. MC PO. of Money Order) Each order ss 


Orders. CALL 1-800-367-8479 

Customer Service, caLt 415-626-4333 

30 day money back guarantee! 

It you'd ine a FREE CATALOG, Juse write or cafl ust 

MAIL OndersTo Tipz P.O, Box 690 San Francisco, CA 94101-0690 Gris Fas ) 


MPANIGIN 


Companion “allows you to 


COMMUNICATIONS 


COMPUQUEST INC. 
801 Morse Ava. Ml Schaumbury, IL 80108 
1-800-722-2353 
1-312-529-2552 in iL 


CIRCLE 552 ON READER SERVICE CARD 


MotherBoard Clock - $59 

SideClock does noi wasie an expansion stot! 
The innoveniions clock/calendar eniers the 
lime and date lor you aulomalicalty Easy in- 
siallation Software & user-replaceable battery 
included 30 day §-back gtd 2 yr warranty For 
XT, PC, PS-25 & compalibles. $59+ $3 s/h 
Site discount Dealers welcome 

ARISTO Computers, Inc. 

16811 E1 Camino Real Sutle 213-M 

Houston, TX 77058 

793/480-6288 of BO0/3ARISTO 


THE X-BANDIT 4 EMS 4 

For XT/AT Enhanced, expanded memory uiiliz- 
ing LIM 4 Ospecitications Segmented memory 
mapping, split memory addressing 2 mb in 
‘one slot 8 mb total Spoolet, RAM disk auto 
conliguration software, manual, warranty all 
included $175 list. Dealer pricing avatlable 
TELETEK ENTERPRISES, INC 

4600 Pell Drive 

Sacramento, CA 95838 

(916) 920-4600 





THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE MS DOS 
MARKET... 


add an extra keyboard and 
monitor up to 250’ from your 
PC system unit. 


PC-HOOKER 


A powerful andeesy to use connec- 
tivy tool that lets you hook together 








1-800-854-0505 


in NEW YORK 1-800-632-2444 
CIRCLE $53 ON READER SERVICE CARD 


RS-232C/422A USERS: 
BI-DIRECTIONAL CONVERTER 
for EXTENDEO USE 


Convert RS-232C to 
RS-422A and/or 
RS-422A lo RS-232C 


oy $49.95 MODEL 422C0N 


Guaranteed satrstacton B cirechona? Sust gualty versahie 

Converter Extends caboe 0 10 4 000 feet But rales vo to 

9OK Bae Two B & BAS 422CON Converters can extend your 

AS 232C capatamty wo fo 4 O00 ft) 

trues me DAD errant RS PSEC ag te fe DATES 

careacto tr BG AZ2R na haryrane nes: 

Requires 1Z¥ DC a 100 ma east reyey 

only 514.95 

eae Direct trom Manutecturer TODAY and SAVE!* 
JE-DAY SHIPMENT! MONEY-BACK GUARANTEE! 


Teme waa MK, cnn rer gonad #9 «Som ated ed 
es accapand @ caerts ate 68 


B aB electronics 


Ue AE TUNG COMMER 


Phone: 815-434-0846 


CIRCLE 557 ON READER SERVICE CARD 


Operates with Mono, CGA 
and EGA monitors on IBM 
PC/XT/AT computers and 
100% compatibies. 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219.00 
CYBEX CORPORATION 
2800 H. Bob Wallace Ave. 
Huntayitie, AL sss0s 


any two 18M PC compatible 
computers and transfer files ineither 
direction at speeds exceeding 
115,000 baud. 


Faster than Lap-Link™ 
Easier than Bridge 


Connects any two PCs 
Serial and parellet 
Exceeds 115,000 baud 
Two way transfers 
DOS organizer 


CIRCLE $54 ON READER SERVICE CARD 


PC Magazine Classified 
Marketplace 
the ultimate target market! 


Full text editing 

Talk mode 

Hayes modem support 
Print facility 

Universal cable 

5%" and 3%" disks 
PS/2 ready 


The beranul speerfiers whe geal PC 
Magazine font have the tne to shops 
arene, (herr ons converts is gevinyt 
whi thes feed as Hie ky ts parsstbhe 


They'll DIRECT their attention 
to PC Magazine Classified 
Marketplace 
= ee 
Vor them MC Magazine Chessttied, 
Markertplace'’s Mireet R 
Display Ad fortind represents a East, AMICA 
easy and toot effective mettiol of 
product aequstion They knew i 102 S Main Sireet Park Ridge, IL 60063 
wall have the products Uiey teed ane Lap-tinn a Wademars of Traveting Software tne 
fhe information Hey want regarding. CIRCLE 572 ON READER SERVICE CARD 
price sadume discomits, sperifica 
tons ul delivery 

Ifyou think that your business can 
benefit from the 500,000 brand 
specifiers who read PC Magazine . 
YOU'RE RIGHT! 
a ees 


So take DIRECT action and 
call (212) 503-5115 


Complete only $59.95 
To order cali 1-800-888-8455 


Hardware/ 
Communication 
continued on the 
following page 
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COMPUTER SYSTEMS 


pernnen as hi oroete ie Te ii! Smee Simply Put, 
It’s The Fastest AT 
a ae On The Market. 


Hees (Norton S.L 18.7) 
1885/2830 


i 
a 


rant 


i 


286-1 eMHz 


Fee aa A856 TA 714 BrOzTeO FEATURES: 


trey AT Mainboard 
@ Pnoeni« BIOS 


© 90286. 16 AMD Microprocessor 
COMPUTER SYSTEMS © 0 wai tates 

8610 slo® two 6 bil se 16 bit 

@ Expandable to | Megabyta on board 

| CMOS clock and calendar circu 


THE LOWEST COMPUTER PRICES FOUND ANYWHERE! In) 2si@i iaddressicig| an d)16) ki catalpelt 


16 leva! sntarrupt 





@ 7 chennel cirect memory eccess: 
LOOK! AT&T - PC 6386: @ 3 progremmabla timers 
IBM RAM. 1.2 MB FOD, 40 MB:-§4,995. ATIC ae) 
© 2.Dniva or 3 Ora openings avatabte 


LOOK! AT&T - PC 6386 (Without 40 MB): @ Hardwara reset switchs 
- $3,995. ©6 16 Mhz speed select switciy Ont 
LOOK! IBMXT & A's: ey wanes srce nates Yo: 
Starting at only ~ $1,200. AT Powar Supply $729 
@ 615/230 VAC user saleciable 

Ask for low, low prices on other products from AT&T, IBM, Digttal, Se cae ae 
Minl’s, Mainframes, atc., and charge all of your computar related 8 Overvallaga and overtoed protection Data Bank Computer 
purchasea at only 12.75% APR on tha WORLDCARDm credit card! Se eves tee cared Sr 71 oor er 


} AT Keyboord 
CALL ( \ COM/SOFT INTERNATIONAL 'ennenced 101 Kay keyboard Fremont. CA 94539 


err on k. I) Ne hei Li] 
(801) 562-1404 or {A Dmsion of WORLDWIDE SERVICES) Sucldateicleanseuaneslion pron ns PA 


tayaaieh 
1-800-228-0640 CIRCLE 560 ON READER SERVICE CARD a Electron shufiock with LEO indicators (514) 631-3191 


GIRCLE 566 ON READER SERVICE CARD 


BEST SYSTEM BUY Rado Shaek-Tandy 
Our 10th year of DISCOUNTS 


STI 88......... $499 COMPUTERS & LAPTOP SPECIALS IBM 


ae ae ge ic a ZENITH + TOSHIBA + NEC Model 30 Siz 640k 2/35". 
dlock/calendar/! serial, | parallel & Toll Free 800-231-3680 + SHARP + DATAVUE Model 30 8mhz 640k 20mb .... 


1 game port/ISOW power supply | The Latest Laptops at Low Prices 
We will moet or beat along with a wide Selection of Acces- Model 50 JOmhz (m 3.5 20mb - -$2595 
STI 286........ $980 GUARANTEED LOWEST sories including . . All Other Models Available ...$ call 


+ AFFORDASLE 5%” or 3%” EXTER- OTPAL 
bel ar here ae tf MARYMAC wousrries nc NAL and INTERNAL ORIVE UNITS for 
WD Dvol FD/HD Controller 22511 Katy Fwy + LAPTOPS and DESKTOPS (360K, Deskpro 256k 2 Drive. . -$1295 
dock/colendar/BIOS Katy (Houston) TX 77450 720K, 1.2K and 1.44K). Deskpro/286 640k 1.2 20mb — .$2495 
1-713-392-0747 Telex: 774132 « DICONIX PRINTERS . . . 1200 AND 
sTl 386.... eas $2,595 CIRCLE $61 ON READER SERVICE CAND 2400 BAUD MODEMS for LAPTOPS. All Other Models Available . § call 
With 40MB HOD For Low Preing and Fast Rellable 8mhz XT 640k 2dr mono «$695 


Service call 40mh2 AT 512k 1.2 20mb SUIS 
Other peri 


peripherals 5 
also aveilable — CALL TO PLACE YOUR COMPUTER OPTIONS Peripherals & Software .... § calll 


UNLIMITED 
Summit Technology AD IN for the Smart Buyer re TEGUNGT Sarg 
PO. Bor 201702; ui, 1X 78720-1702 PC Magazine 201-469-7678 « 7 Days LOG 





Classified CIRCLE SE ice CARD CIRCLE 559 ON READER SEAVICE CARD 
Marketplace 
Call (212) 503-5115 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


WAVE Eva 


COMPUTER SYSTEMS 


Buy Wholesale From # 1USA computers @ ELECTRONICS 
TOP NAMES — BEST PRICES — SUPPORT & SERVICE “Call Now” 


MEMBERSHIP $25 OFF THIS MONTH 1—800 777—1USA 





WYSE 
WYSEpc 286 


LAPTOPS HARD DRIVES 
_TOSHIBA SEAGATE MINISCRIBE 
2ice-emrz 61,125/ T1000 $845 $245 

2112-12MHz 81.825 |T1100 $1,399 ee 

2200-10MHz *1-328 | T1200 $575 

2214-125Mz ca |T3100 CALL $995 

386-16MHz 


NEC PRODUCTS — BEST PRICES 


PRINTERS 


ADD ON'’S 


EPSON XT EXP.MEM 
PANASONIG XT VO wiser/par 


TOSHIBA 


SPECIALTY ITEMS 
MW200 UNIVERSAL 1/0 BOARD 
1B EIGHT BIT ANALOG OUTPUTS 
14 HIGH VOLTAGE / CURRENT OUTPUTS 
1 ANALOG OUTPUT 
PLUS PROTOTYPING AREA 
10 PROGRAMABLE DISCRETE INPUTS/OUTPUTS 


Mia MULTI FLOPPY DISK SWITiL 
SWITCH BETWEEN 3.5 AND 5.25 DRIVES, ALLOWS USER TO HAVE MORE THAN 
2 FLOPPIES IN HIS SYSTEM, KEEP TWO 5.25 AND ONE 3.5 OR VICE VERSA. 


MICRO WORLD ELECTRONICS 


SALES 1: Ea 2aeeues SUPPORT 1-3 1303-988 §907 
JECT TO CHANGE: MC, VI: 
Pace S57 ON READER Scce cee 


DISK DRIVES 


PS/2 and Laptop Compatible Systems 


© 720K 3.S° Toshibe drives w/kit 
(81 ND3S2T ) $130.00 

© Compaticard floppy disk conirotier for 
PC XT AY 366 Adds 4 tloppys ot any 
fund 144 12 720 of 380K to your 


© 5.25" 360K or 1.20 External for PS/2 
mode's 25 30 50 60 80 Easy setup 
professionally bud! 
360K (028 EXPS) $280.00 
1 2Mb (€29 EXPS) $310.00 

8 1440 2.5" drives read write format computes Software inctuded (SOMDC) 
both 720K and 1 44Mb formate $150.00 
Teac and Toshiba | 44Mb wirame © $25" 360K External for all Toshiba tap- 
(a19 (HD) $13900 tops and Zenith 181-92 and 93 laptops 
Exsecnal1/44Mb chems power suppty. Toshiba models (08 SPW) $235 00 
capie (¢20 END) $275.00 Zeneih mode's (et? ZPW;) $248.00 


AB, call TOU FREE: 900-544-4252. CA & lech into (819) 589-1818 
2 wmicroSense 5580 La Jolla Blvd, Suite 313. La Jolla, CA 92037 
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1-YEAR WARRANTY 
30DAY MONEYBACK 


SAT TURBO 

84 22MHZ. 256K 1640K1, 380K FLOPPY, 
KEYBD, PHOENIX BIOS, |-VEAR 
WARRANTY 


IOOMEZ. $12K 1IMcgt, | 2MEG 
FLOPPY KEYBD. PHOENIX BIOS 
1-YEAR WARRANTY 

20/0MEG HD KIT $259/289 
TTL AMBER MONITOR ...$ 75 
RGB COLOR MONITOR...$249 
HECULES/RGB BOARD ... 


MOUSE JOYSTICK/GAME 

BD SSID ID 
SERIAL/PARALLEL-CLOCK 

BD SID 1824 
6" CABLEs PRINTER/SERIAL:RGB 6 
PARTS T0 BUILD YOUR 

OWN SCALL 

$1392 

1OMHZ, MEG (SMEG), PHOENIX, 
O-WAIT STATE 


SAT COMPUTERS 
2051. N. CENTRAL, # 102 
RICHARDSON, TX 75080 


(214) 680-3508 10-6PM CENTRAL 
CIRCLE $70 ON READER SERVICE CARD 


DISK UPGRADE BIOS FOR ATs 
OUB-14 overndes AT Drive Table to allow any 
compatible drive lo be attached and fully used 


with standard AT controliers. Short card uses 
one hail slot Includes complete Set-Up rouline 
and low-level tormat facility Works UNIX, 
XENIX, PICK, other OS and networks NOVELL 
1s fully supported $95 + $3 shpg CA Tax 


GOLDEN BOW SYSTEMS 
2870 Fitth Avenue Suite 20% 
San Diego, CA 92103 
800-284-3269 


1988 


DISK DRIVES 


8 INCH DISKETTE SYSTEM 

Read, write, and format diskettes trom IBM 
maintrames, minicomputers, data entry equip~ 
meni, elc Complete easy to use software han- 
dies EBCDIC conversion Can read and write 
CP/M 8-inch diskettes (many tormats) You 
also can use G-inch drives tor PCDOS files. 
1200 KB per diskette! $1095 complete. 
MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA 94301 

415-324-9114 


PS/2 DRIVES FOR PC'S AT'S 
Compatikit-PC 

CompatiKit-AT 

Built-in floppy controtiers no problen = 
ports multiple dnves and formats. Lets your 
computer use IBM PS/2 14M diskettes plus 
émore. Call for further information 
VISA/MC/COD/CHECK. 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W Lincoln Hwy 

Dekalb, IL 60115 

615-756-341t 


MB - 28 ms 


ST 251 


INCREASE 1 00% 


CAPACITY in rien existing 
hard disk with our 
advanced hard disk 
controller 


CP Une maak 


(CARCLE 573 ON READER SERVICE CARD 


Hardware/ 
Diskettes 
begins on 
the following 
page 
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DISKETTES 


Why waste your time 
formatting disks? 


Preformatted disks 
save you time and money! 


Memorex « Nashua « 3M 
5/4" (from 48¢) « 5'/q" HD + 3'/2" « 
Call toll-free TODAY! 


1-800-321-4668 


In Colorado (303) 234-0871. ia 8:00 to 5:30 
Mountain Time, Monday—Frida' 


ALF 


ALF Products, 1315F Nelson St, Denver, CO 80215 


CIRCLE 576 ON AEADER SERVICE CARD 


3'/2” HC 





5.25 DS/DD DISKETTES 


25¢ 


1OO% MONEY BACK GUARANTEE!!! 


FREE!!! LABELS, SLEEVES & WRITE PROTECT's 
NO HIDDEN COSTS 


MINIMUM ORDER-100 DISKS 
SHIPPING AND HANDLING $4.00 Per Box 
VISA, MASTERCARD AMEX, DISCOVER & COD 


HOURS: WEEKDAYS 8 AM to 11 PM EST; SATURDAY 9 AM to 7 PM 


1-800-634-2494 
24 HOUR SHIPPING 


CIRCLE 565 ON READEA SERVICE CARD 
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FIND THE WIDEST RANGE 
OF OP WORKSTATIONS, 
ACCESSORIES == 

& SUPPLIES 
IN THIS FREE 
GLOBAL 
GUIOE 
OIAL 
1-800-8-GLOBAL 













COMPUTER SUPPLIES 


45 South Service Road Plumew NY 11803 
CIRCLE 580 ON READER SEAVICE CAAD 





Media Source soothes the sting when 
Purchasing your diskettes. All of our 
disks are fully certified Each disk has an 
unrestricted lifetime warranty There are 
0 hidden costs All diskettes come with 
labels, sleeves and write protect tabs. 


Generic 5%, 
Doxble sided, double density 
ae 


tinh La 96 TH, 
Boxes of 50 


I pe 800-356-2553 
We anceps 


wrsOr st 190 

MasserCard, VISA, American Express 
& Discover Cards. OOD available. 
24 hour shipping Next day air 
available. $4.00 per box shipping 
and handling. 


CIRCLE 563 ON READER SERVICE CARD 





THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 





$988 





With sleeves, tabs, labels 


S54" 5¥«" DSDDMn 100 EACH 
39¢ Min 50 29e 
Color 54" DS OD Min 50 49¢ 
5a" 18M-AT HD Min. 50 79¢ 
Boxott0 — Min 10 boxes 
5%’ OS DD Ha 
Boxol10 = Min SBoxes 


Color 514" 0S DO 


Free Plastic Case $5.99 
” 374'SS0D 

Min 25 Subject to availabiity — 99¢ 
3¥2'0S 0D 
Min 25 Subject to avanlabelty $1.09 

Data 205 40 MB Min: Cartndge 
3m DE! Compatible Min 5 $1590 
600 120MB Data Cartndge 
Mn 5 $19.20 

Immediate stunping—Guaranteed satrstackon 
Call for greater descounts on larger orders: 
100% Lifetime Warranty 
Stapping $3.50 per min order §1 50 each addi! ot 
MCVISA accepted 


1-800-537-1600 


"aT cpa # =~ 


MEP 
Base 


Dept No 1523P0 fox 61000 
San Franosco CA 94161 
CIRCLE 564 ON READER SERVICE CARD 









FUJITSU/SONY 
342" DS/DD ‘1."ea. 


OUR FULL LINE OF SUPPLIES 
& PRODUCTS INCLUDE: 


@ 2400 Baud Mi $149.99 











(BM Mou $44.99 

@ Heavy py $29.99 

AB Switchbox $27.99 
WE CARRY 110.000 ITEM 









Comp-U-Save 


414 Maple Ave., Westbury, NY 11590 
(316) 997-6707 


800-356-9997 


CIRCLE 566 ON READER SERVICE CARD 





FOR gal INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5... 


EXPANSION UNITS 


1Mbit 

51258 
41256 
41256 
41256 
41264 
41464 
4164 


Please Call tor ZIP PL 


15358 Veley a City of industry, CA 91746 Phone 818-369 2688 


== (800)892-BB89 pny» (B00)882-8181 


ys on the lookoul for new products that make life easrer for our 
and here e you REALLY NEED TO L OK INT 


“MEGASCAN me one = TSU PUBLISHER 


c. oa te 

aBulter h 
ITS NOT JUST T—ITS EASY TO LEARN ASYT SE 
CALL OR WRITE FOR INFO AND OUR USUAL LOW PRICES 
WE'LL ALSO SEND YOU OUR UPCOMING NEW CATALOG. 


—} State of the Art Computer Products jasun 
To order: “** THE RAMEXPLOSION “~~ Forinfo: 
1-800-634-4726 2800 Juniper Street Suite #4 Farrtax VA 22031 (703) 641-0322 
CIRCLE 569 ON READER SERVICE CARD 


AT TOWER 


BRAND NEW!! AMERICAN MADE 
FITS AT MOTHERBOARD / EIGHT HH 
DRIVE SLOTS / 250 W POWER SUPPLY 


Name Brands *« Low SS 


Advantage |126k- 15M). 

Rampage |64k-2M} .... 

Rampage 266 (512k-2M) .. 
intel Above PC |64k-2M 
Above PC PS (64k- 2M) 


Piel MIC RAM 
+ 100.ns 


eosewvotn 
BASRRSRS 
ASAGAH 


me 267 is 
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CALL DRAM CO. 


— Lowest Price in Merket 

— Volume Diacounta 

— 100% Guaranteed 

Dynamic RAMS 

1M 120NS, 100NS, DIP & SOJ 
256K 150NS, 120NS, 100NS & BONS 
64K I5ONS, & 120NS 
Policy Price subjecl io change 
Min order $20, MC/VISA add 4% 
CA residents add 6 5% sales lax 
UPS Ground $5. air $7 (1 Io) 


Call lor lowes! price m the market 


(415) 398-2987 
Open M.-F 9-6 
P© Box 90127 SF CA 94158-0127 
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PERIPHERALS 


PERIPHERALS 


9-Track Tape 
Subsystem 


MINISTREAMER™ 
Now you can excha. ino files 
between your IBM (AT 
and any mainframe or a 
computer using IBM compatible 
1600 BPI 9-Track tape. Unit 
can also be used for disk backup. 
Transfer rate 1s “Upto 4 megabytes 

rite on and compat- 
les. Subsystems include 7” or 
Ls ve streamung tape drive, ta; 
coupler card and DOS or ix 
compatible software. 
Prices start at $2,995. 


LJUALSTAR, 


9621 irondale Avenue 
Chatsworth, CA 91311 
Telephone: (818) 882-5822 


CIRCLE $74 ON READER SERVICE CARD 


PS/2 I/F FOR 9 TRACK TAPE 

Nova Stor has the I/F to Ihe PS/2 models 50. 60 
and 80 We can connec! 1600 and 6250 8Pi 
tape drives lo the PS/2 with our SCSI WF Our 
software allows the conversion and transfer ol 
data from iBM or ANSI tapes. Our backup 
program allows selecting files or the whole hard 
Oisk and can be mutti-vol 

NOVA STOR CORPORATION 

31828 VILLAGE CENTER ROAD 

WESTLAKE VILLAGE, CA 91361 

(818) 707-9900 


MAINFRAME TAPE SYSTEMS 
for PC/XT/AT/PS2 and MAC! 


enclosure technologies, inc. 
P.O. BOX 67275 CANTON, Mi 48187 


(313) 459-3557 
CIRCLE $71 ON READER SERVICE CARD 


PC, AT $00,.12MB $119. 35" .$129 


COMPUTERS..AST, SAMSUNG 
Tape Backup..Maynard, Everex 


VLM Computer Electronics 


10 Eat Place, Mornstown, NJ 07960 
201 3268 “Visa, Mi 


Check or COD 


PC MAGAZINE ® JUNE !4, 


Our “Tepe Connection” products can read and write your 9-track 1/2" 
600/1600/6250 BPI magnetic tapes from mini and mainfreme computer 
ayatems uaing your PC. We have developed dozens of tranafer 
progrems and menufecture many modeia of tepe controlier cards 
and cabies. We seli hundreds of systems each month snd offer our 
customers the ioweat prices, best service and technicat support. 
Cail ua today for the best prica on tape drives from ANRITSU, CIPHER, 
KENNEDY, and QUALSTAR. Dester and volume discounta svailablei 


1120 KAIBAB - FLAGSTAFF, AZ 86001 FLAGSTAFF 
(602) 779-3341 « TLX 705609 ENGINEERING 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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PERIPHERALS POWER SUPPLIES PRINTERS 


PERFORMANCE PERIPHERALS 
for 
TOSHIBA LAPTOP COMPUTERS 


® 2400 bos Expansion Card Internal Modam 
‘with BJ11 and DB-9 COMMS-2 ports (for 
the T3100, 11200. T1100 + . 75100), 
M24E $ag9 


© 2400 bps internal Card Modem with RJ11 
and DIN 8-pin Acoustic Coupler jacks (lor 
the T1000) M241 Saa> 
© COMMS-2 Expansion Card S232E $189 
@ Intemal Card (11000) $2321 $148 
© AdaptaPAK 12V battery Powe adapter and 
tachargeable pack (TI100) P80 $398. 
{See FIRST Looks. 2/16 PC Mag pg. 52) 


PRODUCT R&D Corporation 
1194 Pacitic, San Luis Obispo. CA 93404 
Phone (805) 546-9713 FAX (805) 46-9718 
CIRCLE $78 ON READER SERVICE CARD 


TAPE SYSTEM 


4 FOR IBM PC XT /AT 
= 
eS 


* Maintrame to PC Data Transter 

» High Speed Backup 

+All Sottwara Compleie System 

» Service and Support easy 
Installation 


call (818) 343-6505 or writs to 
Contech Computer Corp, 
PO Box 153 Tarzana Calif 91356 


fore] ha fer, 
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THE SHOWCASE FOR 
PRODUCTS AND 
SERVICES IN THE MS 
DOS MARKET... 


PLOTTERS 


Model 3600-D Plotter 
Astounding price and 


performance for ~~, 
. only $2295. 


“i 
* 





Zericon dares to compare value 
| Prices 2 full S1.8N) bow than ot 
Retest sornpet.tor 

*Compatebiltiy: «eran 


popaiat CAD pottware suppor 


* Speeds at 3 mbes per sc 
TRY D aters the hee pri 











Petit remeron, 


CALL WY AND WELL SEND 
YOU A FREE SAMPLE PLT 
AS aA 


Drter inaqueries to ited. 


ZERICON | 


Sarvenwin Phwrmese Mat 4 

fan leet 2. - CIRCLE $31 

Tremont £4 455% nen ON READER 
S ci ecu SERVICE CARD 
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MORE POWER! 


LESS HEAT! 
LESS NOISE! 








TC200S 


WODEL POWER COOLING NOISE PRICE 
STANDARD XY = tSoW 1 STO 8 


STANOARD AT 200W 0X STO 5115 


SQ1S0 PCT «SOW AN Bats STE 


$0200 AT OWN 88165. 


TCIS0 POAT «SSW 22K EON STAD 
TC20S PCT «20H 22k = 8h S88 
TCO PCXT «=OW 27K STD S108. 
TC250 AT OW 18k STOe S178 


* Allmodets feature FCC Ut ‘20V 240V 4 deve plugs, 


2: SQ.B TC mocets «nclude these addtional testures 
“eany Cuty COPpONEnIS ‘elable snusoidal cower stage 
“gt? regulalon tow ripple patented "of etlioency 
1g SySTEM sigorous testing tyr warranty 

3 TC rocels seep expansion cards A dewes 25°-45° 
cooler tor greater reliatel ty and longewty 

Ase avarianie ‘titration systems. auatlary cooing Jans, 
uitrarguiet Fu and Conner hard dreves. 


PC COOLING SYSTEMS 

31510 Mountain Way, Bonsall, CA 92003 
9 1 (i COD/P 

E CARO 














(61 c5-H Mac 
CIRCLE 577 ON READES SERVIC! 


ADD POWER TO YOUR 
LASERJET Il FOR LES$ 


Expandeble Memory Boards: 
1MB -$ 277 

2MB - $579 

4MB - Call 


Font Certridges 
Z+ - $209 


123 - $249 

B/F . $169 

HP Plotter (HPGL) Emuletion: 
LaserPlotter - $129 


D.H. SYSTEMS, INC, 
5333 McConnell AVE, Los Angeles 
CA 90066 
(213) 822-9484 


VISA-M/C 
CIRCLE 579 ON READER SERVICE CARD 





SECURITY 


SAFEWARE INSURES COMPUTERS 
Cail toll free for information and immediate 
coverage 

BUSINESS COMPUTERS 

@ HOME COMPUTERS 

© COMPUTERS OVERSEAS 

@ COMPUTERS YOU LEASE 

© COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE, The Insurance Agency Inc 

2929 N High Street, PO Box 02211 
Columbus, OH 43202-0211 

{614) 262-0559 (GH), (800) 848-3469 (NAT) 








SPEED DEVICES 





IBM-AT SPEEDUP 


The High Performance Speedinjector™ 


Wwoeopr wu > (Wilrun eny IBM AT fester Averege speed tor e 8 MHz AT 96 
CEL MHz! Repleces ihe CPU's Crystel with ¢ relieble frequency 
synthesizer for lull competebility Easy plug-in installation. 


z+, =” Features: 


286/28 7 For The CPU — 100% continuously veriable trequency 


from 6-t4 MHz, selecieble while runcing 
‘ul 


Standard and varably setspeed a Fi 
— Independent 6028 


& Mode Swilch tor switching between 
hardwere Reset Switch For the 80287 
speedup & selectable trom, Standard 2/3 CPU speed, 8, 


10, t2 14 and 16 MHz ectuel 80287 speed & The fastest 80287 speeds 


avatleble 
XCELX Modele 


The Deektop Remote Version — Vereble CPU control, Made Swich 


end Reset Swilch ere all conveniently located on en eesy-to-us: 


desk-lap controller 


ie 
(#XA03-A) $159.95 


The Rear Mounted Version — Veriebie CPU caniral Mode Switch end 


Reset Switch ere loceted on the reer panel ol the AT 


The S, 


(#XA01-N) 999.95 


ed Utilities ° — Sotiware for ihe XCELX thal will’ Disptey exect XCELX 


speeds, for fine juning ot the CPU speed & Speedup the Herd Disk & Correct 


FA: 
& gueranteed 


FAST 80288 —- Replecement CPU for speed ebove 10 MHz 
FAST RAM — 128K & 256K, 100NS & 120NS é 
stale — The Famous Ariel Crystals for old ROM ATs 

Choose tram (erystevCPU Speed) 16/8, 17/8 5, 
jz 


MIL-SPEC Cy 
18/95, 20/10 


INCREASE OVERALL SPEED — UP TD 300% 


SOMPUTT. aT ON. 


Floppy Disk “Orie Not Reedy” error & Speedup Keyboard 
$F 80287 — &, 10, 12, 14 ond 16 MHz Tesi relied 


(#SU01-A) $39.95 
#¥MP 1) $ Ceti 


(#CUt- A) 8259.95 
(RP 1) 9 Call 


(#CA1- 1617/18/19/20) $18.85 


Post Office Box 866 & Flemington, New Jersey & 08822 


1988 





VA 


SOFTWARE/ACCOUNTING 


Money-Back Guarantee 
You'll PASS the CPA Exam. 


Over 2,100 mulliple-choice and assay! 
problems wilh tex) solutions from recant 
CPA exams The software keeps your 
scores and tsilors your study to Jha malenal 
you need fo pass Ihe exam Continuing 
Professional Education courses wilh hour 
for hour credil also available Call lor 
brochura and DEMO information 
1-800-241-9700 
In Colorado: (303) 799-0099 
For IBM PC's and compalibies 
AMEX MasiarCard, Visa accepted 


14 Inverness Dr. East. F-104 
Englewood, CO 60112 


Mi M. h° 


THE PAYROLL 


it you've bean looking tor a 
payroll wrth the powar to laa 
gal job, you just found it. This 
system is the same one used on 
tha HP3000 super-minis with 
features you didn't think you 
could possibly get on a PC....like 
accruals, 401k plans, usar- 
customizad data and spacial 
computations, a report writer 
and mora. $600 


CORT DI: 


MW OCOMPUTER SOUT WARE 


71591 Biskra Road 
Rancho Mirage, CA ©2270 
(610) 568-4681 
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GBASE ACCOUNTING TOOLS 
“GENERAL LEOGER “ACCTS PAYABLE 
“dINVOICER & A/A “SALES ANALYSIS 
“SERVICE BILLING “ORDER ENTRY 
°J08 COSTING °JDB ESTIMATING 
*PURCH DRDANVENTORY “PAYROLL 
$99 ea + s&h WOBASE 2, 3013 + Source Code 
GATAMAR SYSTEMS 

4876-P Santa Monica Ave 

San Diego, CA 92107 

(619) 223-3344 

Visa-M ‘C-AMEX-Check-COO 


PC-FUNO 

The leading fund accounting system for jocat 
govts and non-prolit organizations Modules 
tmelude General Ledger, Accounts Payable, En- 
cumibrance, Dbligation Tracking, Accounts Re- 
ceivable, Payrolt, Budgeting, Fixed Assets and 
Donor Receipts. The system supports up to 99 
tunds, 9999 depts PC-FUND runs on the |BM- 
PC and mosi MS-DOS and XENIX computers 
AMERICAN FUNOWARE, INC 

PO. Box 773028 

Steamboat Springs, CO 80477 

(800) 551-4458 (303) B79-5770 


ACCOUNTANTS 
CLIENT WRITE-UP 
$250 


© TESTEO ANO PROVEN IN 100's OF FIRMS 
© FAST, EASY TO USE SYSTEM 
@ FULLY INTERACTIVE MENU ORIVEN 
PROGRAM WITH HELP SCREENS 
© FLEXIBLE CHAAT OF ACCOUNTS 
© UNLIMITED OEPARTMENTS: 
@ COMPLETE FINANCIAL REPORTS 
Detail General Lodger 
income Statement and Balance Sheet 


Job Cost and Other Special Reports 
@ OPTIONAL LOTUS/GBASE INTERFACE 
@ MINI WORD PROCESSOR 
@ AFTER-THE-FACT PAYROLL 
Records 


Earnings 
Federat 941's - State U/C Report 
W-2'a ANO 1099's 

@ INTERFACES WITH OTHER PROGRAMS 
Genera! Ledger/Payralt Witing 
inventory/Flecerrables/Payabies 

@ TELEPHONE SUPPORT 


@ PRICE $250 00 - INCLUOING 
PRINTEO MANUAL 
18M PCAXT/AT ANO COMPATABLES WITH 256K 


HDWELL ASSDCIATES 
4545 BISSONNET SUITE 280 
BELLAIRE, TX 774D1 
(713) 661-6652 


MIP FUNO ACCOUNTING 

The MIP Fund Accounting System meets the 
financial and managenal reporting requirements 
Of not-for-profit and governmental organizations. 
The System features muttple fund and tiscat 
years, user-detined reports and six levels of 
account coding Modules offered. G/L, AVP, A/R, 
Payroll, Encumibrance, Expenditure Budget. Reve- 
fue Budgel and Lotus/DBase Interface MIP FAS 
is available for 1BM XT and compatibles, 
MICRD (NFORMATIDN PRODUCTS 

505 East Huntland Dr, Surte 340 

Austin, Texas 78752 

(512) 454-5004 1-900-MIP-FUNO 


NCS FUND ACCOUNTING 

Powerful lund acct'g software for local govts, 
schoots, and other non-protit entities System 
fs customized to user needs Modules GL, AP, 
AR, Encumbrance, Budgets, J-Eniry, Chkwr'g, 
User-Designable Reports, Integrates with NCS 
PAYROLL and UTILITY BILLING and operates 
on the IBM tamily of micros and compatibles 
NATIONAL COMPUTER SYSTEMS. INC 

PO Box $365 

Minneapolis, MN 55440 
800-328-6172/612-830-7652 


PRO PC-ACCOUNTING 

“Best accounting package I've seen yet I've 
tried Peachtree, DAC-Easy, MCBS Thankstor a 
hice job ot programming” wrtes JK of Los 
Angeles, Accounts Receivable - Accounts Pay- 
able - General Ledger - Invoicing - tnventory- 
time & billing, etc $139.95 send chk or MO. 
Reques! on letterhead for free 30-day trial 
PRD SYSTEMS SOFTWARE INC 

P.0. Box 1437 

Plymouth, MA 02360 

(617) 747-3332 
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ARTIFICIAL INTELLIGENCE 


Intelligent Farms 


InteliForm™ Laser Printer 


With IntellForm™, FormMaker 
tl™, and a laser printer, you'll 
replace pre-printed forms with 
intelligent forms and save your 
company millions. Design and 
revise forms with FormMaker 
II™, $495. Then fill out and print 
forms with IntelliForm™, $495. 
The best forms automation 
software you can buy. 
Call (800) 634-7424. 
Mind Path Technotogies 


CIRCLE 582 ON READER SENVICE CAND 


BUSINESS 


QubeCalc™ 
instaCalc™ 


**Get a 10% discount if 
you mention this adit 


QubeCalc™ ia ay pawacty| 30 
spraadshaat that adds pages 10 
allow instan! consolidation. 


InstaCale™ 1s a full powar pop-up 
spraadshaal Ihal Jals you cul and 
pasta with your word processor. 


PLUS: help screens, import/export 

1-2-3 & dBASE, graphics, macros, 

sorting. linking, and much more! 

QubeCale Is 95, fnstaCale is 

$49.95 (Check/VISA/MC). 

FormalSoft (201)565-0971 
UT 64094 


Box 1913 Sandy, 
CIRCLE 759 ON READER SEAVICE CARD 


RELATO™ 

Find shortest path to who you want to know by 
utilizing the power of your exisiing personal 
network of frends, contacts. & associations. 
You are an average of six handshakes away trom 
anyone else in the US Discover how small the 
world really is RELATD™, a new concept in ai 
software for $49 94/cod/visa/mc 

BIOLOGIC INC 

50 Music Square West. Suite 506 

Nashvitle, TN 37203 

1-800-852-4794, 615-321-3241 


BUSINESS 


SAVE TIME AND $$ ON YOUR 
NEXT PURCHASE DECISION 

Whether you're buying an Accounting Package, 
@ Laptop or a Jet, easily assess al) cntical 
factors. price, specs, dates and qualitative judg- 
Tents Document and justity to other people 
quickly and convincingly DECISION PAD Jor 
PC's is $195, 30-day No Risk Or lesl-drive 
FREE OEMO OISK (limited time) 

APIAN SOFTWARE 

PD Box 1224 

Menlo Park, CA 94026 

(800) 237-4565 ext 123 of (415) 851-8496 


PC ORDER PAD 

Smarter than a Cash Register Handles Cash and 
Charge sales Prints Receipt/Prcking slip. Reports 
Sales totals with margins. Tracks iwentory Easy 
& Fast. On-line HELP Options include Bar Code 
of OCR. Cash Drawer Network or Remote site 
versions Runs under MS/PC DOS Cuslomuing 
available Dealers invited 

COLUMBIA SYSTEMS, INC. 

10420 SE Hillcrest Drive 

Portland, OR 97266 

(503) 654-7722 


Client-Trac 


‘‘The Ultimate Competitive Edge’’ 


‘Client-Trac—A PC IDEAL Business Software System specitically desugned to give the 
Professtonal Salesperson a compelilive cdge while cfficecntly Managing a Larger Chent 
Basc. Increasing Sales, Improving Service. Mamntainin Organization and Increasing 


Profits 
CLIENT-TRAC allows you to: 


service up 10 5.000 chents clfiuicnily 
© easily create new files in seconds. 


* locate chenls by name, arca, occupation, uscr-defined. ctc 
store ALL pertinent data fer EVERY cheat such as last contact, notes, results, actions, 


detatls on closeng deals . 


* extensive note recording features leave your desk paperless 


review ALL “"hat™ leads daily 
* Irack all potential clicnts 
© mulliple screen viewing 


© produces mashing Jtsts and reports (with graphics) 


* chen! information casily updated in seconds: 


* total utslization of sysicm requires ne programeung 

CLIENT-TRAC provides all the above in an casy lo use menu driven, format with pn- 
fine support designed for the Professional Salesperson, not a “rock! scientra ** 

Your Sales potential can be realized for ONLY $199.95. 

Call PC IDEAL. Today at 1-800-634-5641 to order your copy of CLIENT-TRAC -or- 


Send Check / Moncy Order / VISA / MC Io. 


PC IDEAL, 650 Seniry Park Way, Suile 1, Blue Bell PA 19422 


PA residents add 6% sales tax 


[4 tORs 
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BUSINESS 


[tee eee, ee eee] 


Perfect for 


« Memory resident, uses 60K RAM 

* Tracks time with a ‘‘stop-watch”’ 

* Batch enlers lime/expense data 

* Thousands of custom bill 
formats 


o 
o 
o 
e 
o 
o 
o 
o 
o 
i 
o 
i 
o 
o 
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BUSINESS 
PROJECT 
MANAGEMENT 


PROJECT MGT. INSIDE 1-2-3 

Project Cale creales projects on your 1-2-3 
worksheel wilh 30 new (a lunclions and 
menus Oraw Gant limeline PERT network and 
calendar on-screen or thru Print Graph Roil up 
project costs inlo 1-2-3 budgets and ask “what- 
W” with schedule or casts $149 95 wilh 30-day 
Money-back guaraniee 

FRONTLINE SYSTEMS, INC 

PO Box 7408-PC 

San Francisco, CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


COMMUNICATIONS 


COMPUTER-TELEX-LINK 

Your PC can send and receive lelexes quickly 
and easily wilh Compuler-Telex-Link Replace 
ihal aging le'ex machine! Add lelex service lo 
your business for cost effeclive worldwide com- 
Tumcations! Computer-Telex-Link Iranstorms 
your PC :nio a stale-o!-the-ant communications 
fool lor lelex 

Cawthon Scieniific Group 

24224 Michigan Avenue 

Dearbom, Michigan 48124 

Phone. 313-565-4000 


TRACK TIME. CAPTURE CASH. 
NO SWEAT. 


btimeslips’ Ill 


attorneys, accountants, consultants, and ALL service profes- 

sionals. By automatically tracking time and expenses, TIMESLIPS Ill gives 
faster and more accurate billing. The ability to recover cash that could 
fallen through the cracks. And a better handle on your own productivity. 


+ Generates custom financial 


feports 

+ Exports data to spreadsheets 
and databases 

* Auto backup, built-in macros 


: > Great Plaine, and many other: 


with ', Peachtree®, 
packages. 


(Rated 9.3 by InfoWorld) 
“TIMESLIPS is the best time and billing system at any price.” 
—Chicago 


Tribune 


1-800-338-5314 TO ORDER 
Call 617-768-6100 for information/rush service. 
$199.95 plus $700 s/h 
Not copy protected. 30-day money back guarantee. 


239 Western Avenue 


Essex, MA 01929 
CIRCLE 589 ON READER SERVICE CARO 
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COMMUNICATIONS 


COMVIEW PROTOCOL ANALYZER 
ComView will turn your PC into a senat data 
communicalions analyzer 64K bufter, control 
lines, efrors, macios, muiliple character sets, 
string search, print, 2-38400 baud, char counl, 
file save, easy use, flexible configuralion in- 
cludes cable/manual $250, 30 Day Money 
Back Demo $10 VisaMC/COO/POs 

THIRD WAVE SOLUTIONS, INC 

PO Box 684 

Norcross, GA 30091 

(404) 923-6700 


MULTI-USER BBS 

(FDR IBM PC AT) 

TEAMale - a maintrame quality BBS A mini 
Compuserve Full screen cursor-contolled in- 
tertace, lopic oulline siructute, public and pri- 
vale lopics, audil Irails, xmodern, integrated 
mail. conlenl retvieval and more MS-DOS, 
XENIX and UNIX versions 

MMB Development Corporation 

4021. No Sepuiveda Blvd. Suite K 

Manhattan Beach, CA 90266 

{IN CA} 213-545-1455 800-832-6022 
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CONSTRUCTION 


CONSTRUCTION MANAGEMENT 
Affordable, understandable software lor butid- 
ers. Job cost, billing fime and maleriais or pes- 
cent complele, payables, change order and 
felenfion Iracking in one package Prinls 
checks, statements, bids, 30 + reports. Clear 
manual & help windows, backed by our profes- 
sional phone support stall $795. 

YARO! SYSTEMS, INC. 

930 Laguna Sireet 

Santa Barbara, CA 93101 

(805}966-3666 


COST ESTIMATING/BIDDING 
Powertul, comprehensive sysiem for building 
asl, accurale and competitive eslimales A 
complete, stand-alone program Menu-driven, 
very easy 0 use Over 30 types ol reports 18M 
XT/AT and compatibles Hard disk, 512K dB Ill 
version with source code also avail Syslem 
$245, demo $15 (CA add tax), CK/MO/COD. 
CPR INTERNATIDNAL, INC 

2038 Lake Shore Ave 

Oakland, CA 94606 

415-268-1948 


DATA BASE 


NO FUSS dBASE Ill PLUS 


KADET is a utitity incorporating user apecitied 
Instructions to develop a professional looking 
database management application in minutes, 


~ Produces complete menu driven applications 
~ No DBASE programming experience required 
- Just follow instructions & screen prompte 
- Report management for 20 reports & labels 
~ Dynamic indexing (virtual sort on 7 fiekde) 
- Comprehensive utility 4 setup menu options 
~ Expanaion option for dBASE programmers 
> Character, Numeric, Date and Logical Heide 
~ Supports up to 36 feids per application 
~ Automatic ov custom dats screen formatting 
- For flat tite (non-relational) databases 
- OBASE Itt PLUS™ required (no MBASE cionee) 
Onty 869-99 « $3.50 shipping & handling. 
indicate it you require KADET on # 3.5° disk. 
Fantare Computer Services 
PO. Box 145 
Metvilie, New York 11747 
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ROOTS tl FOR GENEALOGY 

Organize your family tree and print camera-ready 
family books containing charts, text and indexes 
Store, retneve and display 1,000's of famuly tacts 
with biographical skelches and source documen- 
lation Lighining-fasl searches and sorts 250 
page manual Satisfaction guaranteed Write for 
free brochure $195( + CA tax). 

COMMSOFT 

2257 Old Middlehield Way, Ste A 

Mountain View, CA 94043 

415-967-1900 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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DATA BASE 


OQuery 2.0: SQL & OBE on dBASE 

GQUERY 20 ts an inleractive query manage- 
meni sysiem on dBASE lifes using SOL (IBM 
082 compatible) & Query-By-Example Its nice 
windowing facililies let users easily gel more 
oul of Ihe dBASE files $125 00, dQUERY/ib 
includes dOUERY 20 & C-callable Mtb 
$195 00 Add $5 00 tvs, Prices go up 6/1/88 

QUADBASE SYSTEMS INC 

1567 Keith Drive 

Campbell, CA 95008 

408-866-0807 


DATA ENTRY 


VANTAGE DATA ENTRY 

DATA SPECIALIZES in Data Eniry softwares 
hardware/support & offers the solution fo your 
PC-based data enlry needs wilh VANTAGE soft- 
ware Runs on standalone or networked PC's 
Contains the mos! ADVANCED feaiures which 
aren‘l combined in any other PC-based data 
entry system Demo Packages available 

Direct Access to Aulomation (0.A.TA) 

303 Beach Road 

Burlingame, CA 94010 

800-538-DATA or 415-342-8822 


FOLLOW THE LEADERS 

6 of Ihe 10 largest corporalions in America have 
chosen OPX Jo lead them into PC-Based Data 
Eniry Call now {or evaluation copy of RODE/PC 
~ $40 (refundable) $6 shipping RODE/PC 1s a 
comelele solulian allowing standalone or net- 
worked PC'S lo replace all types ol key-Io-disk 
systems 

DPX 

20823 Stevens Creek Blvd, Ste 130-M 
Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 


KEY ENTRY Ill 

Whether just starting or replacing keypunches, 
3741s, or dedicated sysiems You won'l see 
the full potential of PC-based data entry unt! you 
see Key Entry Ill the prermer data entry system for 
PC's. $395 fo $895 versiorvquantity dependent. 
Complete Evaiuation Package just $42 50 deliv- 
ered. To order, or tor information, call now. 
SOUTHERN COMPUTER SYSTEMS INC 

2731 Seventh Avenue South 

Birmingham, AL 35233 

(800) 533-6879 or (205) 251-2985 


VDE—Viking Data Entry 

The premier dala entry sysiem Full-teatured fo 
teplace key punch & keydisks, Full screen 
“FORMS,” double-key verity, wide variety of 
oplions, crosstoots, subfotals, balch balancing, 
dupficaling, statislics, skipping, ett Character, 
held & record level validalions. $120-600 Also 
for mins 

VIKING SOFTWARE SERVICES, INC. 

2815 East Skelly Drive, Suite 616 

Tulsa, Oklahoma 74105 

(918) 745-6550 








Nd 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 








DATA ENTRY 


ENTRYPOINT 90 


The most widely used deta 
Capture management systam An 
eesy-to-use, flexible, cost effec- 
tive, heeds-down altemative. 
Communicetions support for 


on-line/off-line, LAN. 


150,000 ks/hr » 24-hr, bulletin boerd 
© 800 hot line * Cell for damo disk 


DATALEX 

100 Pine Street, Suite 2400 

San Francisco, CA 94111 

800-962-8888 415-362-4466 

CIRCLE 587 OW READER SERVICE CARD 





DATA ENTRY EMULATOR 
You wall not lind any PC Data Entry System— 
FASTER, EASIER lo use, of LOADEO with more 
USABLE features Qistribulion Worldwide The 
EMULATOR will meet your Data Entry needs- 
OR-retum it with no obligation PC or DE style 
keyboard Fully menu driven Price $395 30 
DAY FREE TRIAL Also avail lor IBM $34/36 
OmMPCTER 


Bo 


COMPUTER KEYES 
21929 Makah Road 
Woodway, WA 98020 
(206) 776-6443 


Eves 





DESK TOP 
PUBLISHING 


PowerText 
Formatter 


nexpansiva DeskTop Pub- 

ligning! Add the PowerTaxt 
Formatter, Software for Automat- 
ic DeskTop Publishing, to your 
word and out perform 
the top selling producte. For 
only $149.95! Call tor 14 page 
brochure! 


utomatic features and style 
Aen allow publishing one 


page letiers to full length books. 
LaserJet camera ready copy — 
copy with other 


good looking 
printers. indexing, Table of 
Contents, Outlining, boxing, 
graphics placement, end more, 
are eufomatic, Hard disk, EGA, 
mouse, windows not required. 
Beaman Porter, Inc. 
417 Halstead Avenue 
Harrison, NY 10526 
(914) 835-3156 
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DESK TOP PUBLISHING 













Patent Pending 


Intelligence, 


with only SIQK of memoryl 


5 léd RIMAGE | PROCESSOR 


ni pee eye 
° INTELLIGENT SCALING from the field of Artificial 


* FULL PAGE GRAPHICS —up to 9 pages at a time 


* FULL IMAGE EDITING, not just 
the screen! CONTAOL CONTRAST, GREY TONES, FLIP, 
SCALE, ROTATE and more... 





what you see on 


$295” 
PHONE (501) 376-2083 


OCR SCANNING SYSTEMS 
for PC/XT/AT/PS2 and MAC! 


Our “Scanning Connection” prod 


ucts cen read text from megazines, 


booke, reporte end lettere into your PC! We developed e unique 
trainable charecter recognition program called “SEE SPOT RUN" for 


difficult to reed typeset meteriel. 


or typed meteriet, we provide e 


pretreined program callad “READRIGHT.” Our “SCORE” progrem will 


enelyze bubble forms. Selting hu 
offer cuetomere the foweet pricee, 
Ceil ue today for the best prices 


indrede of eyeteme eech month, we 
best service and technical eupport. 
on scanners from HP, CANON end 


PANASONIC, Deeler end volume discounts avaliable! 


1120 KAIBAB » FLAGSTAFF, AZ 86001 
(602) 779-3341 » TLX 705609 


WithStyle 
Style Sheet Manager/Editor 
for Ventura Publisher 


FLAGSTAFF 
ENGINEERING 


Electronic 
Page Processing 


» (300 hi-res output up to 2540 dp 


a ee 


Ventura Publisher $469 


P Postecnpt $SA\ 


an 
$2005 


$208 & up 


$005 


Bias 


ing of $1500 


power packages 
(ABIN lets you easily import paren 
wd pocoaneg pac 


1600 Ca 
1613) 


TON 
Ave. Ottawa, ONT K1Z 7M4 
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EDUCATION 


CROSSWORD POWER™ 


» Output to paper ar film 

» Macintosh or IBM-PC/compotible disks 
» 24-hour modem 

» Complete Adobe type library 

» 24-hour turnaraund 

© Free pick-up and delivery in !-88 Corridor 


a View Sevte Shoces 
Print Selective Tag Reports 

@ Fass Tags 

© Copy Tags frome One Sevle Short to Another 
© Add, Copy, Dalere Tae 

© Fart ond Intestere 

© Many Other Feature 


Multiple versions of puzzies will be automat- 
(cally created and printed by entering your 
puzzle words and clues only once You can 
Combine old word lists into new puzzles too Up 
to 80 words in each puzzie Greal for vocabulary 
review Full page review Feb 88 Compute! 


Only $70.95 
Pecan Software Sestema, 
1410 39h herwet, Trenkivn, PNY 1218 
PUA/AS1-3100, (800)03-PECAN 
VISA MC AMEX 


CIRCLE 586 ON READER SERVICE CARD 


Optical Character Recognition (OCR) 
PC-OCR™ soltware converts printed/typed 
documents into editable text files lor your 
desktop publishing system Supports HP Scan- 
Jet. Canon, Panasonic and most other desktop 
scanners Pre-trained for many popular fonts 
and trainable to read virtually any typestyie, 
Incl foreign fonts Reads proportional text, 
Maitix printer output and Xerox copies. $385 
Check/VISVMC/COD 

Essex Publishing Co 

PO. Box 391 

Cedar Grove, NJ 07009 

(201) 783-6940 


PC MAGAZINE 


es JUNE 14. 
413 


Call 312/844-0030 
DEE-SIGNER IMAGESETTING 


BIA Aurora Ave Avrora, IL 60505 
‘24 He Computer Bullenn Board 372 844-0073 
CIRCLE 503 OW READER SERVICE CARD 





LEARN DESKTOP PUBLISHING 

With VIDEQTUTOR 90 minute video tape, 48 
page workbook and example diskette Learn 
Ventura Publisher or Aldus pagemaker quickly 
and easily Clear comprehensive instruction 
Ventura users! Ventura store now open, call for 
free Ventura utiltlies and tonts catalog and free 
Ventura lips card 

VIDEQTUTOR/VENTURA STORE 

219 Ilihay Street 

Kailua, HI 96734 

808-254-6419 


1988 


Chech’M0 $69 + $2 shipping 
WISCO COMPUTING 

2821 Sampson Street 
Wisconsin Rapids, WI 54494 
(715) 423-8189 


OUTSTANDING SOFTWARE 
© Gradebook Plus 
© Crossword Creator 


Compute 
For ail IBM-PC and Apple Il computers. 


DEC Software 
5307 Lynnwood Orive 
W Latayette, IN 47906 


$29.95 
224% 
$29.96 
$18.95 
$1995 
$19.95 
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EDUCATION 


A> SPEAK! 

3 tslking SPELLING programs trom 
Oatafio Computer Services , inc. for 
IBM®/compatibies & Apple®Il eupport 

popular speech cards, share 2000-word 
files in 55 categones. Free SPEECH 
UTILITY™: create custom word tiles, alter 
pronunciation, Aleo, Spanieh versions! 2 
early MATH programs.epeek answers, 
‘lesue screen report card! Also run in non-| 
a@peech mode. (no speech for Apple llc) 
MEMORY program hides matched pairs 
behind fle cards... you find ‘em! 
U.S.A. DIRECT 
DEPT. G, HC 32-BOX1, 
ENFIELD, NH 03748 


(603) 448-2693 
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* 4-2-3 SIMPLE AS 12 31 * 
SPREAOSHEETING 101 simplities leaming all 
Lotus 1-2-3 lealures with 256 pg Workbook & 
disketle Package also includes handy keyboard 
lemplale plus 171 pg Reterence Book for simple 
answers (0 complex questions SS101 1s a 
complete learning & user package Only 
$49 95! 30 day money back guarantee! 
SIMPLE SOFT 

PO BOX 417430, Dep! C 

Sacramento, CA 95841 

916-338-3857 


ENGINEERING 


ADVANCED STRUCTURAL DESIGN 
FAST. FULL, FLAWLESS. 


WAS $785.00 NOW $285 00 
FOR LIMITED TIME ONLY 


ONE COMPLETE LIBRARY OF 
INTERACTIVE GRAPHIC PROGRAMS 
TO DESIGN BEAMS, COLUMNS. 
ANDO BOTH 20 AND 30 TRUSSES 
ANO FRAMES NORMAL OUTPUT 
INCLUDES CODE TYPE STRESS 
CHECK ANO P_ EFFECTS IN STATIC 
AND DYNAMIC ANALYSIS. FOR 18M 
OR COMPATIBLE. 

SEND CHECK OR MO TO, 


SMARTCHILO & WHITEHALL LTO. 
PO 80X 803753 
CHICAGO I 60680-3753 
ATTN: CUSTOMER SERVICE 
FN2-334-F2H1 
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MACHINE SHDP SDFTWARE 
Incorporates 6 options for estimating produc- 
tivity on the ptant floor @ specity-turning/ 
mulling teeds, speeds. horse power 

@ specily drilling & reaming leeds, speeds 

© analyze - culting lool problems 

© calculate - X/¥ coordinates from any ret 


ENGINEERING 


ENG/SCi GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
(P) (plotter driver) provide integrated engineer- 
sng/screntilic 2-D & 3-0 graphics with NO PRO- 
GRAMMING REQUIRED! Menu-drrven, flexible, 
Professional. Choice of formats tabutas/line, con- 
tour, bar, pie, 3-0 wie frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P). both $295 
MICROCOMPATIBLES 

301 Preiude Orive 

Silver Spring, MO 20901 

(301) 593-0683 


GRAPHIC TRIANGLE SOLUTION 

No knowledge o! trigonometry required Enter 
any side of angle in any order Solves as soon 
as 1! has enough data Prompts with upper and 
lower limits of any entry Finps, rotales, prints. 
Saves, recalls, draws scale views, displays ver- 
lex coordinales, mscribe circle, etc PC/ 
Comp’s, color or graphic $25 00 

RITE ITEM 

1622 North Xerxes Ave 

Minneapolis. MN 55411 

(612) 588-6483 


seeeeeees CADKEY 3 *tteteee® 
Cadkey3 Reg $3,195 $2,695 
Cadkey! Reg $ 495 $ 425 
To speed up and enhance your use of CAOKEY, 
we now have the complete Ime ol CADJET 
Digilizer MASTER Template Series lor CAO- 
KEY3 Call or write tor intormation 

HLB TECHNOLOGY 

PO BOX 527 

Blue Ridge, VA 24064 

(703) 977-6520 


STRUCTURAL DESIGN 

Fast, highly inleractrve, inlegraled programs tor 
Stiuctutal analysis and design of BEAMS. COL- 
UMNS, TRUSSES and FRAMES ol any material 
Easily maslered programs resull in dramatic 
lime savings while producing efficient, accurate 
designs Specity PC. XT or AT and send $25 lor 
demonstration drsketle 10 

C-Squared B-Squared Software Design, Inc 
461 Bush Street Sle 220 Oepl. A-2 

San Francisco, CA 94108 

415/391-7309 


SIMULATIDN 

GPSSV/PC 1s a full-power version of GPSS, the 
Mos! popular mainframe simutalion fanguage 
Specifically designed lor interactive use on to- 
day's high-speed mucroprocessors, it 1s loaded 
woth features such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior cf complicated real world systems. 
MINUTEMAN SOFTWARE 

PO Box 171/B 

Stow MA 01775 
800-223-1430/617-B97-5662 Ext 316 


ARCHITECTS AND ENGINEERS 

The AEMAS system 1s designed tor Architects, 
Engineers & other lirms where moniloring proj- 
ect costs is required Modules include Job 
Cost, Payroll, A/P. AVA, Invoicing, Personnel 
Scheduling. Reporl Generator and General 
Ledger Mulli-lerminals ase available 
OATA-BASICS 

11000 Cedar Road. Surte 110 

Cleveland, OH 44106 

(216) 721-3400 


ENTERTAINMENT/GAMES 


Now you can bring the realism of a fatty rigged saitboat 
to your PC. Whee you discover TWELVE METRE 
CHALLENGE your computer becomes a race course for 
you and one of three skilled robot players. If you'd like 
even more thritle. watch tor WHITE WATER (river rafting). 
Our next big spissh. E 


TMC is not copy protected and 1 presently available for 


the IBM PC XT. AT, and compatibles. DOS 


2.1 and up. 


512K/ CGA/2 Fi of 1 FL + HD. Specify 5% or 3% inch 
format. $49 95 ¢ $5 ship/hand. MA residents plesse 
imelude 5% sates tax. VISA/MC. 


GREYLOCK 
SOFTWARE Inc. 


Box 730 «Great Barrington, MA 01230 


413-528-5555 


“Hf you are interested in Go, buy this 
program." Jerry Pournelle, Byte 7/87 
Why do the Japanese show Go on prime 


ENTERTAINMENT/ 
GAMES 


LOTTERY TRACKER AND WHEELER™ 
For ALL PICK-SIX games where you choose from up 
to 70 numbers! Stores past 1000 winning drawings 
and dates. Stored numbers are analyzed 4 ways ~ 
HOT, DUE nurnbers and RECENCY displayed on 
Screen of printed charts. Select 5 betting methods 
and choose one of 20 built-in popular WHEELING 
SYSTEMS! Check bets for all winning combinations. 
cae ipo asad 
up to $99 for 
icon pomp. S308 + $150 


THE OAILY NUMBER BUSTERI ™ 
Toast cote fo coos A coneioe setae 


vectra mateabetices 


ALL straight and box bet sh wd 
Prints charts, statistics, numbers and systems, 
NEW! IBM/Comp, You'll love thes software! $34.95 
+ S150S8H 
oleate rie Ine. 
PO. Box 553 Dept. PCM 
Westboro, MA 01581 
VISA & MC call 1-600-824-7888 Ext. 283 
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iUi Sore] Mel. meer Yi | =.) 
on your mono monitor 


Worke with any monographics card Runs most 
af CGA programs, even cell-booting ones The 
best petlormance for your mono XT or AT 
system-works great! Realistic and very usable- 
even tor fast moving games. These Work: 
BASICA, Flight Simulator, GRASP, PACMAN, 
ZAXXON, LODERUNNER, PrinGhop, etc. 


$29.95 go-COlo, 


1-800-854-0561 ext 854 (orders) 
$3.00 strppng CA res edd $180 MC/VISA 
Wilkinson Software 
6400 Westminstor #115, Westminster, CA 92683 
(714)094-3215 
CIRCLE 770 ON READER SEAVICE CARD 


PLAY LIVE CHESS ViA MDDEM! 

On IBM or clone (Requires CGA, EGA, VGA, or 
Hercules compal, Hayes compat modem> 
“Color “Auto Ota! & Ans “analog clocks *Kibilz 
Mode “Selectable board View ‘mouse support 
“Archiving “Oisks for you & your lavorite oppo- 
nent “Free member list Send Name, addr & 
phone # + $3495 (ck or mo) Specity 
compuler, graphics, modems, 35” or 5 25°. 
TELE-CHESS PROOUCTS Dept. A 

PO Box 5356 

Louisville, KY 40205 


SPORTS HANDICAPPING SOFTWARE 
SSWIN wilh Ihoroughbred/harness & 
greyhound handicapping sotiware-$52 95 


time TV? Learn why they heve been 

addicted to this game for millenia. 

NEMESIS ™. the world's strongest Go 
fam, ts the ‘deal tutor Packed with 

) vitel teaching teatures, NEMESIS™ even 

tells why he makes his moves! 

To order call 617-863-1454 or send $79 

4a Wer 888 ut $123 44 Mertens put 

optional 1000: Joseki Tutor + $3 S/H. 


Toy Inc. 
34 Oak St Verngton, MA 02173 


each Up to 13 enines analyzed class, speed. 
limes, odds, track, post, stretch, & finish Pro 
Football, Baseball, Baskelbali Sottware— 
$529 ‘Ranuitap races & games in Minuies 
MC/VISA accepted. Free into 

SOFTWARE EXCHANGE 

PO Box 5392-PC 

W_Bloomtieid, Mi 48033 

(313) 626-7208. Orders. 1-800-527-9467 


© calculate - volumes/weights of metal shapes 
INCREOIBLY SIMPLE/EXTREMELY POWER- 
FLA (OR 16M TAT NT OR TOMPATEL FS) 
US $299 GO CHK/VISA/MC 

COMPUSTEP PRODUCTS CORPORATION 
1870 Bonhill Road 

Mississauga, Ontario Canada L5T 104 


The Go Master“ 


CIRCLE 596 ON READER SEAVICE CARD 





PC MAGAZINE @ SUNE [4 1988 


44 





———— ee 


MA 


J ~*~ ae. eF- 





El bia 


= = =. 


ENTERTAINMENT/ GAMES 


Adult Software 


For IBM PC. XT. AT. 
PS/2 & Compotbles 
GRAPHICS CARD NEEDED 


Volume I. 
Volume IT. 
Volume HI 
New Series 
MI thru M7... .. $5.00 each ppd 
Catalog Diskatte $4.00 ppd 


World's Largest Distributor 
Check, Money Order 
Baek Chech Accepted 


fi AOS 
PO Bos 106 
Marion, CT 06444 


‘Must State Age Over 21 
as tapered Toshio ie Con 
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$11.95 ppd 
$11.95 ppd 
$16.95 ppd 


LOTTO PODL AND ANALYSIS 

Lottery Pool Administralion System Keeps Irack 
of participabons, calculates amounts won, % of 
pools fult & keeps history Lotio Anatysis and 
wheeling sysiem compiete lotto analysis Too 
much to list Has exclusive wheeling system & 
checks tickets lor winners. $39 95 each Demo 
$595 + $150 s&h 

TRANS ATLANTIC CORPORATION 

828 W Lill Stree! 

Chicago, tL 60614 

OEALER INQUIRY FAX (312) 829-6046 


FINANCIAL 


SPECTACULAR STOCK PLOTS! 
SPLOT! plats up to 100 user selectable stocks, 
portiolias, comparisons, ZOOM 1 yi-2 wks, 
uses stock price tiles from Oow Jones, 
X*Change, X"Press of Inlegraied editor Nol 
Copy protected Requires EGA, 256K. hard disk, 
00S 3+ $90 check. money order 30 day 
fetund 

OATA BASE ASSOCIATES, Dept P 

B10 Richards Streel, Suite 901 

Honotulu, HI 96813 

(808) 521-6459 


ACCU) COMPOUN 









Partial tist of features 

© 30 functions in all ¢ Easy to use * S types 
of amortization schedules * IRA’s and 
NPV's © Compound yearly, quarterly, 
monibly, etc. * SL_OB, and SYO deprecia- 
tion schedules * Regression and correla- 
tion * Creates print-cuts, dBASE files, 
ASCII tiles 








54 POWER TOOL AND MORE 






PCWORKS, INC. Miami, FL Hasan? © G8) $53-2189 
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Handhing 
eon V/MC & MO 


G13) 278-1110 
P.O. Box 986, Forest Park 
Dayton, O8 45405 
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FINANCIAL 


HISTORICAL STOCK DATA 

Oaily HIGH, LOW, CLOSE, VOLUME tor approx 
1600 stocks from NYSE in ASCII format on 
5 25” OSDD disketle IBM compatible Oiskette 
mailed First Class every Saturday contains thal 
week's data $5 00/week. To order one or more 
weeks, send check or money order lo 
FARPOINT 

3412 Milwaukee Ave - Suile 477 

Northbrook. IL 60062 

(312) 274-6128 


TAX TIME A DRAG? 

Slarl now for next April Collecorganize tax 
dala as you pay bills. Gel one-time eniry tor: 
“Tax Oala / Oale Sensitive Noles 
“Check Registers / Bank Reconcifialion 
“Check Printing / Recurring Payments 

THE TAX COLLECTOR - $68.95 

VERIFIEO SOFTWARE PROOUCTS 

4573 Dogwood Avenue 

Seal Beach, CA 90740 

(213) 594-4202 





D INTEREST 


NATIONAL od 
(800) 262-6890 2 


(800) 330-6722 


PC MAGAZINE ae 14, 
415 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-55 .. 


FINANCIAL 


HFS - Ill 


Home Finance System 


Saves time 
Saves money 
Simplifies taxes 


a Designed especially for 
home use, 
Menu driven. 
Simple checkbook-style 
furmai. 
Manages checking. charge 
accounts, IRAs and more. 
Prints expense, deposit and 
total financial summaries, 
or selected Iransactions. 
Prints checks on your for- 
mat, with payee address. 
Pup-up menus and help 
windaws, 
Macro keys and model 
transactions for speed and 
convenience, 

@ Fast assembly language. 

@ Not copy profected. 


Now aaly $99.00, includes shep- 
ping. In towa, add 4° water tar, 
VINA, MasterCard accepted. 


lay Gald Software, Inc 
PO Box 2024 

Des Mores, 14 50310 
(505 279-9820 
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Charting Software 


PC MetaStock” 
eae $195 


Demo Disk—$5 
Pertorm sophisticated technical analysis an 
stocks, mutual funds, commodibes, etc 
Features muliiple movable windows, unlimried 
moving aver 25° pre-set ra 
trendhnes and trading bands, overia 
spreads plus much more! Compati 
12+ major data services. For comien 
erature call toll free. 


1-800-882-3040 


Computer Asset Management, Inc. 
Box 26743SLC, UT 84126 (801) 974-5195 











MONEYCOUNTS* 
Is Only $16! 






entries pe 
Not copy preeeceed, 


includes: 
© Financial calculator 
com, 8 interest rates, joan 
and payments, prints 
foan amortization schedules. 
Automatic entries 
Joumal entries 
And More! 








1-800-223-6925 
n lowa 319 973-0224 
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PFROI!.. $20 
Super Portfolio Manager 


® Stocks/Bonds/M Funds/Dpr Assets. 
® Bef & Att Tax ROI (IRR method) 

¢ Div & CG Femvestment/Tax Lots 
© 10+ epts, CGA & Hercules graphics 


Or aiao with CAPTOOL-» $78... 
* DJ. Compusarva & GEnia pricing 


® Multipla portfolio batch ops. 
© Bond swap YTM & stock valuators 
© Chent stmts. x-ref'g & screens 


18M PCs/PS.2 $3 S&H Chk/VISA/MC 
45-day money-back guarantee 
TECHSERVE, ine. (206) 747-5598 
POB 70056, Bellevue, WA 98007 


CALL 1-800-826-8082 
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LOAN AMORTIZER + 

Excamort. Loan Amori's simple/complex, extra 
pymts, points/tees. APRs (Per Reg 2), balloons, 
solve unknowns, yields/IRR, PV, FV, stores 
fetrieve, more IBM PC/XT/AT/PS2/compal 
Great tor clienl services Acclaimed nationwide 
by Banks/Legal/CPAs/CUs/S&Ls/A E. $149 95 
+ $5 sh Visa/MC/AmEx. 60 Day MaG. 
ELECTROSONICS 

36380 Garteld #1 

Fraser, MI 48026 

800/858-8448, 313/791-0770 


THE SHOWCASE FOR PRODUCTS AND 


SERVICES IN THE MS DOS MARKET . 


1988 
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CHARTING 


is new! It's now Flow Charting 

I+, with more speed + more 

functions + more printing 

options; 

* 10 text fonts; 26 shapes; 

* Line mode can atop at a shape; 
Backerece hey can erase a line to 


ks origin; 
* Free text entry anywhere, or aclect 


* Vertical or hortzontal printing; one 
chart or multiple charts. 
Used by Fairchild, Bechtel and 
more than 500 other major 
corporations. Edit quickly and 
accurately — even major edits — 
with Flow Charting Il+, the 
Specialist. 
See your retail store or call: 


PATTON & PATTON 


Sottware Corporation 


800/525-0082 Outside California 
408/629-5376 cAINTL 
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GENERAL 


14 FOR $136! 

SofPourrt is a set of 14 usetul programs. 
© Planning calendar 

© Graphs without graphics 

© Spelling checker 

® Accounting reports 

© Configure printer, keyboard, anything And 
more! Only $136. FREE Brochure 

Craig Banning 

Route 3, Box 317 

Big Pine Key, Flonda 33043 

(305) 672-3817 


GRAPHICS 


35mm SLIDE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilliant 35mm. 
color sides with color resolution 400% better 
than your monitor. Leave your printouts behind. 
Use high resolution color slides up to 4000 line. 
COMPUTER SLIDE EXPRESS $9/slide 
VISUAL HORIZDNS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


GRAPHICS 


“Scientific & Engineering Graptucs System 


FEATURES INCLUDE: 

@ Takes Osta from Lotus 1-2-3" or ASCII filo 
@ intemal Numeric Spreadeheat 

@ Ten Data Curves with 5000+ Points Each 

© Curve Fitting and Smoothing 

@ Lotus 1-2-3" Style Intertace 

@ Multiple Log Linear & Dale Axes 


View: CGA EGA VGA MCGA Hercules, Tecmar ATST 
Printer (BM EPSON OKIDATA HP Laser Competbies 
Potter HP Compatible EPSON HI ENTER and more 


Interactive Graphics & Statistics 


Create graphs the way you want 
them. 35 graph types can be used 
to create numerous renditions. 
Make posters and flow charts— 
with full screen editing of text. 


« Vary character font, size, 
position, color 

« Stack and overlay graphs 

¢ 3-Dimensional graphs: fishnet 
& contour 

* Linear & Non-Linear Regression 

¢ Stochastic Distribution 

« Independence Testing 

« Descriptive Statistics 

Contact: Scientific Programming 

Enterprises, P.O. Box 669, Haslett. 

MI 48840 (517) 339-9859 
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FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen). Microsoft Fortran/Pas- 
cal, R-M, Lahey callable routines. Graphics 
primitives, fotal 2-0 plot support, 3-D plots and 
solid models. EGA/CGA Hercules mono sup- 
port. HP/HI plotter? PLOTMATIC. Laser, dot 
tmatrix printer? PRINTMATIC. $135 ea. Any 2, 
$240, all 3, $340. Ask about our 15 fonts. 
MICROCOMPATIBLES, INC. 

301 Prelude Drive Dept. PC 

Silver Spring, MD 20901 

(301) 593-0683 
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Power Pack Your PrtSC Key! 


Only $49.95 


Grafplus™ turns any IBM or compatible graphics application 
into a powerful communicator by printing exactly what you 
have created on your computer screen. 


© Print in color, black-on-white, white-on-black 


® Scale the image to any size 


© Print vertically or horizontally 
© Work with virtually any bit-mapped 
dot matrix, laser, or inkjet printer 
® Link into Pagemaker or Ventura 
CIRCLE 752 ON READER SERVICE CARD 


DYNAMIC 3-0 GRAPHICS 

Using the fastest video driver routines ever 
written lor the IBM PC, ACROSPIN allows you 
lo dynamically rotate, translate, and scale 3-di- 
mensional wire frame objects and point clouds. 
Programmed in assembler Supports CGA/ 
EGA/MCGA/VGA/HERCULES on IBM pcjr 
through PS/2. $30 + Sts/h ( + sales tax for CA res). 
ACROBITS 

925 Oak Lane #4 

Menlo Park, CA 94025 

415-328-0542 


HEALTH 


OIETWISE/ENERGYWISE 

For Qel, Nvinilion, Fitness conscious people 
© DIET Evaluation (children and adults) 

@ MENU Analysis 

© RECIPE 

BODY COMPOSITION 

@ ENERGY EXPENDITURE 

© MS/DOS $39-$120 (professional vers. avail.) 
NUTRITIONAL DATA RESOURCES 

PO Box 540 
Willoughby, Ohio 44094 
800-NDR-OIET 


PC-RELAX™ 

Finally A Program That Calms You Oown: 
Shapes, Colors, lorms, continually changing 
images, non-fepeating, abstract & realistic, 
Self-driven of interactive, relaxes and/or stimu- 
lates according to mood, eases tifed nerves 
“Monitoritis" in officeyhome Reviewed by doc- 
lors Needs EGA/CGA/MonoGraphics, 
$3995 + $300 S&H (+ NY Tax) VISA/MC. 
TRUE IMAGE 

P.0. Box 660 - Cooper Station 

New York, NY 10276 

(212) 777-7609 


Ohio (216) 951-6593 





Jewell Technologies 
4740 44th Ave. S.W. 
Suite 203 

Seattle, WA 98116 


206-937-1081 


GRAPHICS LIBRARIES 

Very Fast 2-D & 3-D Autoscaling Graphics for 
Fortran & Pascal 3-D Lines Use Color for 
Z-Axis. Fast Polygon Fill with Cutouts, Solid’ 
Wiretrame. Many Fonts, Color/Blinking Text 
X-Y, Bar, Contour & Fishnet Graphs. Onivers for 
Dot Matrix/Laser Printers, Pen Plotters, CGA, 
EGA & VGA. 1/0 Port Contro) $140 

CHIRP TECHNICAL SERVICES 

P.O, Box 551 

Del Mar, CA 92014-0551 

(619) 259-6886 


INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 4.0, commercial grade system 
provides Stock Status, Purchase Order Writing & 
Tracking, Trend Anatysis, Quality Control Report- 
ing Detar! Anatysis, Bilt of Materials, Mult: Loca- 
bons and more. Modular, “micro” priced & 
configured to your needs. Cobol Source available. 
APPLIED MICRD BUSINESS SYSTEMS 

177-F Riverside Ave. 

Newport Beach, CA 92663 

(714) 759-0582 


***dFELLER INVENTORY*** 

A business inventory program wniten in modifia- 
ble dBASE source code. The menu-drven pro- 
gram lets you locate ilems by inventory name or 
fumber, It keeps track of reorder points, vendors, 
average cost & other information. 

* dFELLER Inventory $150/Requires dBASE IMI 
* (FELLER Plus $200/with History & PO's. 
Requires dBASE III-1ll PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, MI 49849 

*** (906) 486-6024 *** 
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FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115 .. . 


LANGUAGES 


SSS Fortran 
Reduced from $325 


Smsli Systems Services 
Extended ANSI-66 Fortran 
Compller .scccvcsveee Now $95 

RATFOR (sourcs cods ) 

(was $100)..u0..Now $36 


Mult] Dete Msnegement, Ine. 
PO @ox 3333 Urbana, IL 81801 
Inquiries: (217) 367-0903 
Orders (Visa/MC): 

(800) 265-2256 x3300 
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MAILING 
PROGRAMS 


POSTWARE MAILING SYSTEM 
Automale mai! preparation Cut postage costs 
by 5¢ per piece or more Only PosiWare prints 
address labels in bundle and bag. bulk mailing 
order Nol a useless zip code sort Prints ad- 
dress labels, bag tags/tray labels Calc post- 
age Works wilh dBase Ill PLUS, OATAEASE, 
PowerBase, Smart & others Also ASCII. 

# Ist & 3rd Class—$195 » 2nd class—$395 
 Camier Route—$300 » Dup. Detector—$200 
PostalSoft, Inc 

515 Onision Street 

{a Crosse, WI 54601-4544 

608/784-3500 600/831-MAIL (6245) 


QOCTOR DATA LABEL V1.2 

Complete & easy-lo-use menu-dniven mailing 
list manager dBASE fil compalible files Bulk & 
CAR-RT SORT Index, liller, sort, & print in any 
order Mail merge, duplicate checker, & much 
More Two versions available Untimiled rec- 
ofds per file tor $79 + $3 S/H ($82) or 250 
fecords per file tor $3. Call or write tor more 
Intormalion. 

DOCTOR DATA SOFTWARE 

PO Box 11368 

Phoenix, AZ 85061-1368 

(602) 246-8907 


THE MAIL OROER ACCOUNTANT 
Order fulfitiment/List management. Includes 
customer lists, labets in 6 formals, invenlory, 
invoicing, accounts receivable, customer pay- 
ments by vash/credit card Prints shipoing 
tabels, credit card slips, UPS shipping man- 
Wests, sales tax report dBase Ill Plus source 
Code provided $975, demo$25 + $350S/H 
GDLOSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415)540-8396 


MAILING 
PROGRAMS 


ZIP DIRECTORY 
ON DISK 


90,000 zip codes with city, state. county 
Speed data entry. Compatible with most 
database software. On disk or tape 

+ CLEAN-A-LIST-Program that finds and 
foxes address errors in mailing lists 

+ ASSIGN-A-ZIP—Street data files for 5-digtt 
zip assignment. 


1-800-431-2577 


DCC DATA SERVICE, INC. 
1200 18th St. N.W. Ste. 704 
Wash. DC._ 20036 + 202-452-1419 
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“THE MAIL ORDER WIZARO 

is one very powertul program. It ofters a catalog 
business all Ihe computing routines it needs- 
and then some!. gives new meaning to the 
hackneyed phrase, ‘user frendly’ Written in 
Assembler, it operates with lightning 
speed.very serious software, a ‘must see’ " 
Catalog Age $970, Demo, $12. 

The Haven Corporation 

802 Madison Dep! M 

Evanston, tt 60202 

800-782-8278 


MANUFACTURING 


THE FOREMAN 

Multi-user Now Available! 

© Inventory/BOM/PO/Costing 

@ MRP/tnvoicing/Ad hoc reports 

@ Repetitive mig or one time build 
@ Extensive Cast Control: Standard vs. Actual 
© Aulomotive release interface 

@ IBM PC/NOVELL/ALTOS 

DCM COMPUTER PRODUCTS, INC. 
43700 Twelve Mile Road 

Novi, MI 48050 

(313) 737-0808 


MINIMIZE PROOUCTION COSTS 
Enter your company's operalional costs, curren] 
Status, and sales forecast lor up to 156 lime 
periods PMDDEL finds production rates, in- 
venlory and employment levels for each period 
such (hat production scheduling costs are min- 
imized $200 VISA/MC. Also: Linear Transpor- 
talion, & Upper Bound Programming. 

Best Way Software 

PD. Box 9656 

Warwick, Rl 02889 

(401) 738-0881 
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MDX-PC brings you the best of both 
worlds: the power and flexibility of MOX 
medical-pifice softwere In ¢ PC-D0S 
format. Flexes for any specialty, 
manages billing, electronic claims, 


Custom reports, medical records, more. 
Full upgrade path to MDX with 
UNOUXentx. Call for Into and free 
videotape, 

CALYX CORPORATION 
150 4 Sunnysiope Ad , Grooktield, Wt 53005 

(800) 556-2208 or (414) 762-0300 
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MEOICAL SYSTEMS WITH ECS 

All PPM products have electronic claims sub- 
Musston (ECS) to Medicare & commercial car- 
fers, paper claims loo 

@ PC « CLAIM $89 95, claims onty 

@ PC # CLAIMW/CD's, CPT's & HCPC codes 
$229 95. 

@ PC * CLAIM PLUS claims only w/palient 
tile Complete a claim in one minule $459 

@ THRESHOLD «# TM $1,995.00 claims, A/R 
patent billing 

@ THRESHOLD $3,995 00 claims A/R patenl 
tulling, complete practice management, statis- 
hes, analysis 

@ CLAIM * NET Nalionwide claims clearing 
house Full 100% credit on product upgrade 
PC » CLAIM & PC ° CLAIM PLUS both house 
90 day money-back guarantees IBM PC/XT/ AT 
compatibles MS-DDS 256K. 

PHYSICIANS PRACTICE MANAGEMENT 

1810 South Lynhuist Suile D 

(ndianapolis, IN 46241 

(317) 634-8080 

fn continental US call (800) 428-3515 
(ndiana residents call (800) 792-3525 


Medical/Dental Systems 

Second Decade Support tor more than 130 
machines Featuring paper and electronic 
claims, patient billing, appointments, diagnos- 
lic data base, word processing, financial histo- 
fies, payroll, accounts payable, and general 
ledger Single and multi-user systems Starting 
at $199.95 2,400 Dealers 

CMA Micso Computer 

55888 Yucca Trail #6 

Yueca Valley, CA 92284 

619/365-9718 


COMPUMEDIC™ 

PROVEN Practice Management System—in use 
7 yrs. Electronic claims, A/R. G/L, statements, 
insurance forms, practice analysis, word process- 
ing. recall, delinquent backing. historical data. 
FLEXIBLE! user designed forms/reports $4400 
Training avail Dental (DentalWare™), eyecare/ 
optometry (EyeMate™) & Vel. (VetLogic™) also 
avail Dealer inquiries invited 

DATA STRATEGIES, INC 

17150 Via Del Campo Sutie 203 

San Oiego, CA 92127 

(619) 451-0480 


14, 1988 


MUSIC 


MusicEase 2.0 

Full lealured music processor print, play. 
transpose, cul & paste, no range limitalion, 
1-2-3/WordSlar slyle commands, muiliple 
voices/slaves, lyrics, all keys/melers, custom 
symbols/placemen!, WYSIWYG. beams & 
more IBM/Epson printer, CGA graphics moni- 
tor intro offer Send $99.95 + $5 s/h 
Grandmasier, Inc. 

PO Box 2567 

Spokane, WA 99220 

(509) 747-6773 


FORTE W/il MIO! Sequencers 

16/32 tracks, 16 channels/track Record/Play- 
back 60.000 notes. Most powertul MIDI edit- 
ing Rhythmically flexible Slep entry Auto 
Punch, quantizalion, feallime playback conirol, 
DOS shell New in FORTE Il System exclusive 
storage, unlimited looping, SMPTE cue list, 
Songlist, Accel/ritard $150/$250 

LTA Productions 

PO Box 6623 

Hamden, CT 06517 

(203) 787-9857 


MIOI Card and Software 

PC MIDI Interface Card, Sequencer Software 
and 4 MIDI cables (11, 3 oul) ONLY $149 95! 
64 Iracks 60,000 events, 600 ticks/qtr note 
Tesoluhion’ Fast, full featured, easy to use sofi- 
ware Besl MIDI offer ever made! Developer's 
source code $19 Dealer inquiries welcome 
MIO! MUSIC 

500 Eas! Arapaho, Suite 609 

Richardson, TX 75081 

(214) 238-5269 


COMPUTER MUSIC CATALOG! 
Larges! music software selection anywhere! 80 
pages of detailed informalion on the leading 
Computer music products including wavetorm 
edilors, Iranscnbers, sequencers, MIOI inler- 
faces & more Get the facts! Competitive prices! 
Visa/MC Worldwide shipment! Send $3 for 
2/yt catalog subscription 

OIGITAL ARTS & TECHNOLOGIES 

Dept PC1, P.O Box 11 

Millord, CT 06460 

(203) B74-9080 


UNLEASH YOUR MUSICAL GENIUS 
*°** CDMPUTER MUSIC SYSTEMS! “**** 
“MUSIC SOFTWARE all computers for music 

pnnhng, composing, home recording 

“MIDI SYNTHESIZERS ETC ¢ 

“SEMINARS & EDUCATION 

For a free catatog or info call write visit 

MUSICATION 

1600 Broadway Suite 1000A (W 48th Street) 

New York, NY. 10019 

212-957-9100 


TO PLACE YOUR 
AD IN 
PC Magazine 


Classified 
Marketplace 
Call (212) 503-5115 
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COMRUMER 
MUSIC 
PRODUCTS 


for the IBM PCXTIAT 


| TECHNOLOGIES 


393 FIFTH AVE, Dept, o— 


PELHAM, NY 10803 
(914) 736-4500 
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SONGWRIGHT IV 

Music Processor prinis professional sheet mu- 
Sic, songs, scores wilh texl, chords, symbols. 
Compose, edit, copy, record. transcribe, play, 
transpose to any key Bass/reble, mulliple 
Staves, all meters MIOI optional IBM/Epson/ 
Star printers, CGA/Hercules graphics $89.95 
Send lor tree sample output 

SongWright Software 

Roule t, Box 83 

Lovetiesville, VA 22080 

(703) 822-9068 


MUSICIANS! Convert 
your PC into an amazing 
multi-track music studio 
with a MIDI card, syn- 
thesizer and software, only 
$550. Don’t get stuck with a 


toy! We carry a wide variety 
of professional products at 
low prices! 
PC Music Co. 
301-493-8337 
(collect after, 


(eae 
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ONE-OF-A-KIND 


FAMILY REUNION 

Organize your tamity’s historical records and 
track living relatives and descendants! Produce 
pedigree charts, family group/tacts sheels, de- 
scendant charts, bio sketches, notes, birthday 
lists, address labels, user designed database 
listings, fancy screens, searches Many op- 
lions Fast Fun Easy Guaranteed $195 
FAMware 

1580 East Oawn Drive 

Sait Lake City, Utah 64121 

(801) 943-6908 or (800) 327-9835 








Interface CMS-404 
er 256 Track. 
Keyboords/Guitars 


COMPUTER 
Mins ie 
SUPPLY 


714/594-5051 
382 N Lemon Ave. 
Wainut, CA 91789 


ONE-OF-A-KIND 


PC MAGAZINE ARTICLE O1SK 

Use your database, spreadsheel, or word-pro- 
cess program (o instantly find PC MAGAZINE 
articles, reviews, util, advice elc Query or 
search tor PC lopics & come up with issues & 
pages where Ihat lopic 1s covered For $30 gel 
Jan 87-present & qtrly updates tor 1 year We 
can formal your file for 1-2-3, dbase, pls, 
paradox, symphony, dif, asci—specity file for- 
mat/disk type Send Ck/MO $30 in CT 7% 
CASADINE DEVELOPMENT 

46 Quintard Terrace 

Stamiord, CT 06902 

(203) 325-9156 
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OPERATION 
SYSTEMS _ 


WAQAK's 

engineers bring 

years of practical real-time 
experience fo thia mature 


MULTI-TASKING SYSTEM 
(version 20) 
tor the 1AM* PC, PC/XT and PC/AT 


@ No royalties 
@ IBM PC DOS* support 
@ C language support 
@ Preemptive scheduler 
@ Time shcing available 
@ Intertask message passing 
®@ Dynamic operations. 
+ task Create/delete 
+ fask pronties 
+ memory allocation 
@ Event Manager 
®@ Semaphore Manager 
® Source code of the 
C intertace and device 
dnvers is included 
Demo package $25 UA ~»nre 
Manual only $75 U& * 3 
AMX66 system $2195 US. wn joo 
AMI80* aperntas on ony 8066 8, $0786:$0 80208 vystem 


aE KADAK Products Ltd. 


206-1847 W Broedway, Vencouver, 
BC. Ceneda V6J 1¥5 
Tel (604) 734-2796 Telex, 04-55670 
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PROGRAMMERS 
TOOLS 


NETWORK CONTROL LIBRARIES 
NETWORK INTERFACE allows lite sharing and 
fedirection through DOS functions $99 NET- 
BIOS ROUTINES allows access to low-level 
helwork functions Name, session & dalagram 
foulines Wail and no-wait options. $199 NET- 
WORK MASTER provides access to Netware 
internal functions Complete conteot of your 
rom your compiled programs $299 
* Starlight Soltware °** 











Evanston, tL 60201 ** 
soe" (319) 864-9370 ***° 
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Can your personal computer help you be 
GOLFERS! a better golfer? Can it help you ri the 
® game more? It can if you have the . 
GOLF ANALYZER™ 


The most sophisticated golf game analysis software available. NOT A 

GAME. It ques you 9 pages of useful, easy to understand information about 
you be a betes gotteg See Goff Digest, Aprit 

sk for all JebK or larger IBI 

Send a $39.95 Check or Money Order to: 

GOLF ANALYZEA 

Box 9J, 31S Eas! 69th Street 

New York, N.Y. 10021 


Standard Computers. 


PREVENTATIVE 
MAINTENANCE 








Memory Minder 


Memory Minder @ the most comprehensive 
disk diagnostic program available for 
microcomputers. Any operator can quickly and 
easily check the eed Operating parameters of 
their floppy dives, including spindle speed, 
head alignment, read sensitivity and others. 
Run Memory Minder before vital data backup 
operations, Use it to alygn the drives without 
the use of an oscilloscope 

IBM PC, XT. AT program and manual $70 
Precision Alignment Diskettes sold separately 
$40 each 5 25” 40 track, 5 25” 80 track, 1.2 
MB AT, or 3.5” 80 track drives, 


SA J&M Systems, Ltd. 


15100-A Central SE 


Albuquerqee, New Mexico 87123 
505/292-4182 
We accept MasterCard and Visa 
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PROGRAMMERS 
TOOLS 





PROGRAM/MANUAL DO0Cs ON-LINE 
DocuMotion, a pop-up documentation ulllity, 
gives immediate access to source code docu- 
Mentation, manual ec Build cross-index docu- 
ment libraries trom any text file Powertul print 
and copy capabililies Folding document, ten 
window bookmarks, search, LAN compatible, 
more FREE OEMO 

NWP-totelligent Solutions, Inc. 

PO Box 20478 

Bloomington, MN 55420-0478 

(612) 884-5860 ' 


TURBO PLUS $99.95 

Programming tools for Turbo Pascal 4 0 Screen 
Painter, Code Generator, VO Fields, Dynamic 
Menus, Programming Unit Libraries, Sample 
Programs, 280 Page Illustrated Manual. 60 Day 
Salisfaclion Guarantee! Brochures & Demo 
Diskettes avail. Highly Favorable Reviews! IBM 
& Compalibles 

Nostradamus Inc 

3191 South Valley Si (Suite 252) 

Salt Lake City, UT 84109 

(801) 487-9662 


PROGRAMMERS TOOLS 


BASIC PROGRAMMERS 


NEW VERSIONS of our Best-Selling Tools 
Compatible with QB 1-4 & IBM BASCOM 1-2, MS Compiler §.36 


Mach 2 
Supercharges BASIC 
Soft Sector Magazine Editor's Choice 2/87 (in as ftle as 7K) 

Mach 2's assembly language subroutnes boost  Stay-Res lets you write your own pop up pro- 


program speed and give you funchons not normally rams. Select your hot key or pop up with a POKE 
avaiable n your comaiier New version 2.0 includes: Automate 


Memory-Resident 
BASIC Programs 


Op up and down. Use ary or af pop up 
m the same program. 
Stay-Res Plus is only $109. 
8S ALDOS Sa 9 as 
itay-Res assisted programs cannot use “/d", 
“N’," Nw" compiler switches. "RAM disk in memory 
above 640K-VDISK in extended memory 1s OK. 


‘To Onder, or for More into, Call Toll Free 


1-800-922-3383 


‘Ai products come with a manuel, smail exampve programs, and free fulltime tech support. No royatbes. Not 
‘copy protected, 

We welcome VISA/MC (COD in US onty - add $3). Stypping US $2/order. Canada $5. Others - $18.00 in 
Geonga, please add sales tax and call 404-973-9272. Demo disk available - send $5 check - refunded on 
direct purchase, CIRCLE 779 OM READER SERVICE CARD 


MicroHelp, Inc. ¢ 2220 Carlyle Drive ¢ Marietta GA 30062 


Turbo Pascal Programmers! 


Blaise Computing, dedicated to providing quality software development tools since 
1982, supports Turbo Pascal 40. 
POWER TOOLS PLUS 
@ TSR support 
Direct video access 
@ VGA and EGA support 


ASYNCH PLUS e 
 Interrupt-driven 

@ Speeds to 19.2K baud 

© Four ports on PS/2 systems 
@ XON/XOFF protocol 

@ Hardware handshaking 

® XModem with CRC 


@ Windows andmenus 
@ DOS memory altocation 
Interrupt service routines 


Both packages include source code. a comprehensive user reference manual. exten- 
sive examptes and full program samples on the distribution diskettes Blaise 


Computing has a full {ine of products for Microsoft C and Pascal as well as 


Turbo andPascal. it AIS COMPUTING INC. 
Call 800-333-8087 today 200 Sn sices Sone Hie Berke: (wT cas) sean FOF YOU tree brochure 
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TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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FREE BUYER’S GUIDE 
Call orwnte for our FREE: 


i personal 
computers and compatibles. We're the world’s 
leading independent dealer o! programmer's 
evelopment tools because we provide sound 
advice, fow discount prices, tast delivery, FREE 
domesc shipping and no hudden charges. 

Programmer's Connection 


800-336-1166 USA 
216-494. 3761 OH 8 AK (Colecd) 


9102406879 Telex 
216-494-3781 Intemational 
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QBTOOLS FOR QuickBASIC 4 
OBTOOLS/2.1 - an outstanding collection of 
over 220 routines for QuickBASIC 4.0 and 
BASCOM 60 Complete with Biree file index- 
tng, Object Code Screen Designer, Code Far- 
mater, Library Manager, Pulldown menus, 
Scrollboxes, etc. THE mos! complete package 
ONLY $69 95 

PROJECT X SOFTWARE DEVELOPMENT 

222 Church Street Suite 5G 

Philadelphia, PA 19106-2251 

(215) 922-2557 


PUBLIC DOMAIN 





INCREDIBLE SOFTWARE 


For IBM/Compatible Computers. 
Get a Word Processor, Spreadsheet, 


Database, Money Manager, 5 arcade 


games plus our 10,000 program 
catalog for ONLY $10.00 (+s/n) 
VISA, MC, AMEX (COD +1.90) 


Intemational Software Library 
511-104 Encinitas Bivd. 
Encinitas, Ca. 92024 
800-992-1992 (National) 
800-992-1993 (Ca only) 
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‘C’ DOCUMENTATION TOOLS 


SAVE hours of debugging and 

documentation' 

* G-CALL ($39) gives sysiem/module level 
XREF or graphic-tree ol alt caller/called 
flow) structures in a set ol ''C’ programs 

* €-REF ($29) gives system/madute XREF of 
vanabies/constants (incl global vs local) 

* C-HOR ($39) create/insert update header 
for each module showing caller/calied and 
Jocaliglobal/parameter identifier usage 

* G-LIST ($29) list and diagram programs, 
or retormats (inc! comment alignment) 

* SPECIAL! All lor $89 (30-day guarantee) 


SOFTWARE BLACKSMITHS INC. 
6064 St Ives Way, 


Mississauga, ONT, Canada. LSN-4M1 
(416) 858-4466 
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PUBLIC DOMAIN 


Cat! 1.800-843-5084 for FREE catalog! 
(84 PC Setiware Coflection 
Only $37 Sek ul 
Over 1150 prograns packed logether on dshefles, 
tach dishalle avaiable lor only $3 75 ' Catalog 
deacribes a aide sange of types of programe, inchudeny 
Persona! Finance, Progr amvreng Languages, Accounting 
Games, Undies tor Disk, Screen and Prater, Lotus 
worksheets, dium program bles contained on the 
Guhs. We she on MasierCard, Vea, or COD 
People's Chowe 
P.O, Box 7087 Warner Robins, GA 3109S 
1-300-843-5084 
CIRCLE 769 ON READER SEAVICE CARD 
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$3.00 SOFTWARE FOR i8MPC 
Hundreds to choose from, wordprocessors, 
data bases, spreadsheets, games, x-rated, lotto, 
communications, business, music, bible, art, 
education, language and useful utilties tor 
making your computer easier to lear Most 
programs have documentalion on the disk. 
While for your FREE catalog today! 

BEST BITS & BYTES 

PO Box 8245 Dept M 

Van Nuys, CA 91409 

(BIB) 781-9975 





100 GAMES ...S25” 


Take the stress out of choosing computer games for your IBM or 
Compatible, Dos 2.1 or higher. Al this price you can play Sleuth, 
Wordplay, Yahtzee, Pinball, Werewolf, Trivia, Solitaire, Scrabble and 
92 olher great games. We have packed them alt onto 10 doubie- 
sided, double-density Verbatim diskettes. 


Send check or money order for $25.00 plus $3.00 shipping and han- 
dling (CA residents add 6.5% sates tax} to: e 


Califorma FREEWARE 

14866 Springline Drive Dept. B 
Palmdale, CA 93550 - 
(805) 273-0300 


Call or write for free catalog containing thousands of Public Domain and User- 
supported software on more than 500 diskettes. 
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PUBLIC DOMAIN 


**4-800-262-6053°* 

|BM PD & User Supported software, as low as 
$125 per diskette - 35” diskettes available {f 
you are curious or a fong time user, call our 24 
hour order line and ask for a free catalogue The 
ewes! and besl, all types. from accounting 
to word processing Call NOW! (MS 
601-428-5722} 

SOFTWARE CAFE 

1125 West 10th SL 

Laurel, MS 39442 

1-800-262-6053 24 hrs 


IBM P.D. SOFTWARE 

Send slamp tor catalog on disk We have the 
best selection of Pubfic Domain & Shareware 
for IBM & compatibles available We offer 
hundreds of OSDD disks with Work Pro/ 
Games/Utit & so much more, tor business or 
home use At $3.00 per 5 25° & $5 00 per 3.5”. 
Fastest service around MC & VISA 

JOXPC 

PO Box 1561 

Corona, CA 91718 

(714) 734-7075 


REAL ESTATE 


MANAGEMENT & ANALYSIS 

" “Real Property Management” $395/$595 for 
fesidential & commercial properties and other 
‘bkkp'g Flags deling't tenants, prints budgets, 
checks, invoices & 1099S No retyping of 
fecurring data “ “Real Analyzer” $195, when 
deciding buy/sell, exchange, or reliance 
30 day money back guarantee 
REAL-COMP INC. 

PD Box 1210 

Cupertino, CA 95015 

(408) 996-1160 


THE COMPLETE REAL ESTATE 
SERIES 

‘Helping Thousands Make Millions’ since 1985, 
The most complete CPA/Auditor iesled and 
approved series of Real Estate programs avail- 
able anywhere! The industry leader! The series 
includes. Cornplete Property Manager-tt 
{$795), Complete Reat Estale Investor ($495), 
Comptete Money Manager ($195), Complete 
Credit Checker ($249). Cornplete Property 
Tracker ($495) & 1031 Oecisions ($995) For 
demo ($15) and/or Iileralure cafl 
‘SOLUTIONS! PUBLISHING INC. 

8016 Plainfield Road 

Cincinnati, OH 45236 

800-255-6643 or 513-891-6145 


REAL - HELP™ $69.95 
INVESTMENT ANALYSIS 

Detailed analysts torecasting tong/short lerm 
Return On Investments using “whai if” situa- 
tions AMORTIZATION schedules that compen- 
sale for variabie ini /payments, balloon oF fuil 
term OATABASE with powertul sort/search 
function Payment comparison to define your 
besl terms CK/MC/VISA 

Accurate Investment Co, 

P.O, Box 42002 

Plymouth, Mn. §5442 

(612) 559-8375 


REAL ESTATE 


PROFESSIDNAL PROPERTY 
MANAGEMENT SDFTWARE 
Designed by a Prolessiona! 
Property Manager 
Capatie of 100,000 + units 
Options include but not limited to: 
Check Wnting 1099's 
Cash Receipts 17 Reports 
Secunty Deposit Maintenance 
Computer Generated invoices 
For the (BM PC, XT, AT & 
Compatibles 
$795.99 
Call 915-672-3363 or write 
APMC Software, 1250 Butternut, 
P.O. Box 6514, Abilens, TX 79608 
CIRCLE 780 ON READER SERVICE CARD 


PROPERTY MANAGEMENT 
‘Comprehensive program for managing residential 
and commercial properties. Many management 
feports including operating statement, delinquent 
fent, lease expiration and transaction register 
repost. Provides check wriling, check reconcilia- 
lion, posting of late fees, recurnng expenses— 
$495 investment Analysis—$245 

YAROt SYSTEMS, INC 

930 Laguna Slreet 

Santa Barbara, CA 93101 

805-966-3666 


DEED DESCRIPTIDN ANALYZER 
Simple plotting of deeds to scale on screen or 
printer Accepts curves, fee, chains, poles, rods 
& varas Find acreage, sq. ft. & closure errors 
Edi permanent disk files Designed for non- 
surveyors Comprehensive manual. Users in- 
Clude attorneys, realtors, bankers and ap- 
praisers $49 95 VC/MC/CK 

GREENBRIER GRAPHICS. INC. 

1102 Main St. PO Box 724 

Rainelle, WV 25962 

(304) 438-8157 


PROPERTY MANAGEMENT 
Rental-Ease New slate of ihe arl property man- 
agement software Extremety fasi and easy io 
use Everything is included, tenant tracking, 
fepairs and maintenance, income and expense, 
check wrifing No extra modules to buy The 
ultimate in property management $695 com- 
plete. Cail for Demo or brochure 

STRATEGIC OFFICE SYSTEMS 

9129 Mallard Circle 

Sandy, Utah 84093 

601-942-6784 Bam-Spm mountain time 


L-PLOT... 

A Metes & Bounds program to piol/pnnt plats 
ot any scale- Any description- use Any mea- 
surement! Calc areas, error of closure, plols 
toulti tacts [BM/compat with monographics, 
CGA or EGA capability $190 Or send $15 for 
real working demo, refundable with order Visa/ 
MC/chk Free info 

LANISCAN, tne. 

PO Box 6863 

Nokene, TL 1608 

(214) 624-6419 
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RELIGION 


OR LESS. 
WORDsearch”* ts the world s lastest. most 
advanced MIS Bible concordance software Use 
HK to put computer speed and power to work 

+ for vou as sou study God s Bord 

You Ul discover your studies become more 
producthe and effirient WORDsearch makes it 
vas for vou to knate relevant passages You 
can add Bible verses into the texts nf your 
serowins, besson plans, lecture notes or bouks 

‘You can have the complete WORDsearch 
program for only $189.95 plus $5 postage and 
handhng or the Bonk of Genesis fall function 
demo disk for $6 jmon-refundabley plus $4 
postage and handling Checks VIs4. WO 
We te so confident vou Il be delighted with 
WORDsearch, we'll send bi to you with ow 
obligation for 40 days For details free 
Iterature. or te order cail tall free 
1-800-888-9898. 


5014 Lakesiew Drve/Austn Texas “H742 


ee 
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BISLESCAN 

Search the enlire Bible, a book, or chapter fora 
word or phrase Display and/or print Ihe related 
passages of a set of verses to help prepare 
sermons, classes, etc. Scan any topic Excelleni 
Bible study aide Old Testament $3995 New 
Testament $34 95 or Both for $64 95 Available 
lor PO/XT/AT/PS2. 

Highlands Computer Services 

Route 5, Box 456 

Abingdon, VA 24210 

703-628-4299 Mon-Sat 9:00-6:00 EST 


PDWERCHURCH PLUSI® 

Fast, tnendty, reliable church administralion 
system Futl fund accounling, mailing lists, 
membership, contnibulions, attendance, word 
Processing, acts. payable, payroll, multi-user 
support, and much rnore - all for $695 com- 
plete Uses up-to-dale software technology 
Unttd capacity FREE demo version Call today 


CHURCH 
SOFTWARE 


Ft SOFTWARE 

PO Box 3096 

Beverly Hills, CA 90212 
(213)854-0665 
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PARISH DATA SYSTEM™ 
Comprehensive census/coniribution program. 
Easy to operate, menu driven Famity, membes, 
hnancial info & reports fully integrated Selec- 
tive Isis, labels, conlribution/tuition state 
fments, personalized letters User can create 
‘own reports, letters Other church programs 
available Qver 1600 users Free info 

Parish Data Systems, inc 

3031 W Northern Ave., Suite 121 

Phoenix, AZ 85051 

(602) 247-3341 


MEMDRY RESIDENT BIBLE 

Search the Scriptures Resident is a memory 
fesidenl program thal lets you access the Bible 
fiom within any program, including word pro- 
vessors. Search the Bible for any word or 
phrase Build topical verse lists. Prinl verses, 
Copy verses directly into your own word pro- 
cessor $185 00 (Visa & MC) $20.00 Demo 
BibleSoft 

1300 Hudson Lane Suite 10 

Montoe, LA 71201 

(800) 255-8602 or (318) 322-0897 


THE ULTIMATE BIBLE STUDY 

Called “Sophisticaled”* and “entertaining” by 
PC Magazine (3/29/88), the Bookmaster Bible 
is becoming the new leader in Bible software 
Powerful search modes, on-fine help, report 
Qenerator footnotes and much more! New man- 
ual, free tutorial & 30-day moneyback guaran- 
tee $235 for 6 disk sel, $10 for demo. 
Koala-T Software 

3255 Wing St Suite 220 

San Diego, CA 92110 

(619) 584-4371 lor free into. 


SALES 
MARKETING 


Lead Management 
System 
ONLY $99.95 tor tne 


Next Generation in Sales Management. 


Menu Driven - Daily To-Do & Top 10 
Lists - Sales Forecasting - Expense 
Reports - Price Quotes - Complete 


Documentation - Spreadsheet - Word 
Processor - Direct Mail - Telemasketing 


Powerhouse Systems inc. 
1-800-525-5774 
1-919-721-0241 


1022 W. First St. Sto 104 
Winston-Salem,NC 27101 


MG VISA 
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Client Management 
& Telemarketing Softwere 


@ Very easy to learn & use 

@ User-customizable for any business 

¢@ Lightning fast file access 

¢@ Inbound & oulbound telemarketing 

¢ Schedules calle end call-backs 

@ Autodials your phone 

@ Records contact history & notes 

¢ Tracks lead sources, 

@ Word processor bultt4n 

¢ Instant follow-up letters & labels 

@ Mail merge for targeted direct merketing 
@ Generates custom management reports 
@ Pop-up windows, full color screens: 

¢@ Unllimted fila capacity 

@ Imports & exports ASCil files 

@ Over 95 searchable data eniry fiekis 

¢ Single-user & true LAN versions evaitable 
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SECURITY 


EVERLOCK 
COPY PROTECTION 


Designed for wser-transparency. clone 
compatibility & strength It leatures 


+ no need for damaged media or tO ptugs 
« supports all Hard & Floppy disk lormais 
« file-server networks supported 

© yanable number ot installs (0-99) 

* create demos with remote unlock option 
» allows protected upgrades by modem BBS 


$195 Starter Kit or $495 with NO meter 
counts Free info & demo disk available 


nz} Az-Tech Sottware, Inc. 


305 East Franklin 
Richmond, MO 64085 
(800) 227-0644. . . (816) 776-2700 


a 

The brand specifiers wha toad PC 
Magazine don’t hove the time te shop 
around, their only concern is getting what 
they need as quickly ax pussible 


They'll DIRECT their attention 
to PC Magazine Classified 
Marketplace 


——————————— 
For them PC Magazine Classified Market 
place's Direct Response/Dis Ad format 
Fepresonts @ fast. easy and cost effective 
method of product acquisinan They know 
It will Rave the products thry need and the 
information they want regarding price, 
volume discounts, specifications and 
delivery 
Tyou tintk etryour vasiress carbene 
Bit frum the 500.000 brand specifiers who 
feud PC Magazine, YOU'RE RIGHT 


Se take DIRECT action and 
eall (212) 503-5115 








HANDS OFF THE PROGRAM 


SECURITY 


“A very wall 
rounded system 
with broad 
functionality 


scroan design, Vag 


Its also fast and easy to operate, 


a hard package to beat.” 
PC Magazine 12-22-87 


Nominated for 1987 Award 
for Technical Excellence 
for Application Software! 


Cop sCogyioch 8 suppers 
BA PCIXTAT and HM PED 
end corpenbies. 

LAN support 

‘The prenecton ean be bad to 
‘ene epeatc PC wa loca aren, 


Corp's 


COPYLOCK II 


Reduce costs. Increase Sales. 
Call today for free information. 
1-800-433-5355 
(214) 264-2626 in Texas 
SaleMaker Software 
Box 531650 Grand Prairie TX 75053 
E CARD 


ane 
oon oa ee 
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HANDS OFF 


RHE PROGRAM 


S 


KEEP YOUR FILES PRIVATES 
Microtock data secunty software protects MS- 
DOS files/programs from unauthorized access 
MicroLock features three levels of password, 
unique encryption algonthm, can fide files 
and programs, protects against accidenial 
Geletion. and uses one simple control menu 
wion-screen help. Only $4995 (+$3 s/n) 
Check/Visa/MC 

MicroNiche, Inc 

PO. Box 36244 

Louisville, KY 40233-6244 

(802) 561-5507 

Consulting Inc. © 412-963-1624 


Box 111209 Pittsburgh, PA 15238-0609 
CIRCLE 787 ON READER SERVICE CARD 


*If your data is valuable, PROTEXT is 


EVEN Te) 
COPY PROTECTION 


Free Demo Di 


The world’s leading software 
manufacturers depend on 
Softguard copy protection 
systems. 


Now Softguard introduces the 
Protection Kit-a complete 
software duplication and copy 
protection system for your 
IBM-PC. And It’s invisible to 
your end-users! 


© Hard disk support with 
instatt/uninstall. 
) © No special media required. 
® No source code changes. 
© Stops all copybusters. 


Macintosh Cop) Protection also available 


S@FTGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 20t 
Santa Ctara, CA 95051 


Call 408/970-9240 
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BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness. 
ol powertul multilayered security Rapid decryp- 
tton atgorithms. Refiable/small port transparent 
security device PARALLEL or SERIAL port. 
Countdown and timeout options also available 
KEY-LOK™ security at about  BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 

7805 S Windermere Circle 

Littieton, CO 80120 

(303) 922-6410 or 798-7683 


priceless 


3K PROTEXT — 1) A unique and powertul sottware encryption systcm which Is designed to provide any business, govern: 
ment agency of individual with TOP secunty white retaining, receiving and transmitting private infor- 
mation. 2) Used to secure eny channel of communication. 3) One of the most powerful encryption 


systems evailable commercially. 
Specifications: 
© Coded data Exceeds Data Encryption Standard 
© No back-door entry. Cannot be reverse engineered. 
©@ Menu driven and user fnendty with on-tine tutorial. 
© Each copy produced 1s unique end cannot decode another copy’s encryption. 


© Encrypts an estimated {2000 characters a minute and decodes at 70,000 cpm (Timed on AT type computer) 


®@ Offers aging and user audit trail. 
© Futt Control over Encryption Keys! 
@ Provides endless levels of security. 
© Authentication and Verification. 
@ Glitch Detection/Removal 
© Compatible to att software using ASCHE data (90% commerciat software) 
© Compatible to att IBM/IBM compatibles. 
® Available for Apple/Mctntosh May t, 1988. 
PROTEXT, the ultimate security system, can be obtained for: 


S20 owl + $2A8 Diwee_ wail 


**For TOP Sait call PC IDEAL today at 1-800-634-5641 to order your copy of PROTEXT. In PA call 


(215) 430-8297 Visa/Mastercard Amex 
OR send check or money order to 


*PC IDEAL, Executive Suites, 650 Sentry Park, Suite |, Blue Bell, PA 19422. PA residents add 6% sakes tax 


The final word in Data Security has been said, PROTEXT. 
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SECURITY 


With our Copy Protection 
Products. They really work 
and do not burden the 
honest user... 


For Disk Security 
High Level Security 
® PADLOCK II DISK 
® SAFEGUARD DISKS 
® COUPON DISKS 


For Hard Disk Protection 
© HDCOPY 


Low Level Security 
User Installable Protecion 
© PC-PADLOCK 


The market is filled with copy 
protection products which burden 
the user or simply don't work We 
have over 2500 satishied software 
firms utilizing our systems. The 


high-level fingerprint has not required 
an update in over 2 years, 


Why should your valuable data or 
useful software program become 
available in the Public Domain? 


Call or write for 


waar & the 
jest Algonquin Rd, 
Pele Hts , IL. 60005 
(312) 364-' Telex 493-7109 
CIRCLE 702 ON READER SERVICE CARD 


SHAREWARE 


SAVE 90% ON SOFTWARE! 
Shareware programs compare favorably to com- 
mercial programs costing $200 and up! £2 
Forms, Homebase, PC Key Draw, PC Outline, over 
170 others to choose from, all for $695 or less 
per disk! Money-back guarantee. IBM, PC, XT, AT. 
f, OF compatibles, Call or send for FREE catalog 
SHAREWARE EXPRESS. 

32302 Camino Capistrano, Suite 204W 

P 0. Box 219 

San Juan Capistrano, CA 92693-0219 

(714) 240-1322 


SHAREWARE 


BEST OF THE BEST 

Shareware & Public Domain Software no min 
order! 1-4 $3 98 ea 5-9 $3 48 ea 10+ $298 
ea No s/h 24 hr toll free order number Orders 
shipped in 24 hrs Visa/MC. Free disk catalog 
to first 25 callers. $2 25 there after or write for 
free mint calalog 

AFL INOUSTRIES - Software Oivision 

213 Ward Circle Suite 202 

Brentwood. TN 37027 

OROER-800-245-1516 OTHER 615-371-8388 





STATISTICS 


THE SURVEY SYSTEM 

An easy fo use menu driven syslem tor the 
entry, editing, processing and presentation of 
Questionnaire dala The system can produce 
camera ready crosstabs and other lables in 
banner format Also statistics and bar charts. 
Regression and open-end codinganalysis op- 
tons avatlable 

CREATIVE RESEARCH SYSTEMS 

15 Lone Oak Ctr Dept P 

Petatuma, CA 94952 

(707) 765-1001 


SIGSTAT 

SIGSTAT includes over 70 programs of the 
BMO statistical series, plus many advanced 
new features Mainframe capacity (up to 80 var.) 
tor uni—{e g, ANOVA, regression) + mulli- 
variate (@.g , canonical, factor.) analyses lime- 
sesies, Mullidim scaling, crosstab, plots, a/c 
and moie 8087 support apt 256K, DOS, $595. 
SIGNIFICANT STATISTICS 

3336.N Canyon Road 

Provo, UT 84604 

(801) 377-4860 


THE BASS SYSTEM 

BASSBase + BASSStat + BASSView = 
Power! For data management/analysis/report 
generation The SYSTEM 384K and 2-3%" 
drives or onehard disk $229 thru 6/03/88 
microBASS 256K and 2 lloppies $95. 

Call or write tor intormation 

BASS Institute Inc 

PO Box 349 

Chapel Hill, NC 27514 

(919) 489-0729 or BB. (919) 489-9665 (N,8,1) 


Pick & Choose for Your PC 

BMOP Siatistical Software otlers 40 programs 
tor data analysis But you can choose any 
combination lo suit your needs From simple 
statistics and plots, to T-tests, ANOVA, AN- 
COVA, Stepwise regression time sefies, tre- 
quency lables, survival analysis and more! Call 
for your free catalog Hard disk req'd 


STATISTICAL SOFT WARE 


BMOP Statistical Software, Inc 
1440 Sepulveda Bivd 

Los Angeles, CA 90025 

{213) 479-7799 
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High performance STATISTICAL SYSTEM 


SLATS? 


A powertut, elegant, end super-fast stetistical package integrated with 
complete datamanegement and dynamic graphs. Comprehensive selec- 
tion of descriptive, inlerential, and exploretory statistics with forecasting 
STATS+ teetures intelligent, two-way interfeces to date from Lotus. 
Symphony. dBitt+. and other progrems For more Into look for our ade tn 
mosk computer Journele, esk your dealer, or contact StatSoft. Price $245 


(+$5 ship/hendt) 


ian StatSoft 


2325 E, 13th St., Tulsa, OK 74104 
(918) 583-4148 


Overseas ollices StatSott of Europe fealty FRG) ph 040 4200347 StatSon UK iLon- 


gon UK) ph 0707271166 Maarne Sottwara ( 


Raapoutne Ausiralia) ph 613-497-4276 
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Best-selling and most compre- 
hensive econometrics & fore- 
casting software available, 
Combines regression, time 
series and forecasting with data 
base management and high res 
graphics. All for only $300. 

Call today and find out how 
RATS can help you!! 


1-800-822-8038 

VAR Econometrics 
P.O, Box 1818 Evanston, IL 60204 
(312) 864-8772 
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StatPackets™ for LOTUS*® 


NEW! 23 comprehensive statistics 
ond forecasting modules for 
analyzing LOTUS worksheets. 

Low cost $24.95 each. Easy to use. 
Includes tutorial. Basic ond 
odvonced stotistics with grophics. 
Free brochure. 


WALONICK ASSOCIATES, INC. 
0500 Necotiel Ave $ Minneapolis MN $5423 


(612) 866-9022 
LOTUS 6 a trademark of Lotus Develooment Comp 
CIRCLE 786 ON READER SEAVICE CARD 


MEMBERS ONLY FREE SOFTWARE! 
Superbly designed, exquisitely documented 
marketing science software RxCON Conjoinl 
analysis package. RxPRICE price sensitivity 
package, RxMAP Perceptual mapping program, 
RxTAB Cross-tab package, and RxSTAT (inte- 
grated with RxTAB) 33 slat routines ALL FREE! 
Includes Demos. tutorials. upgrades and new 
teleases a5 developed $195/Yr tor everything 
VISA, MC, AMERICAN EXPRESS. 
MSSA-MARKETING SCIENCE 

SOFTWARE ASSOC 

Educational division of OATALOGICS 
1-800-992-0422/Pa 215-794-3517 
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STAT PLAN Ill 

Easiest to use Statistics program available 
Complete range of slatistics-curve filling 
Crosslabs, correlation, multiple regression, 
T-tests, etc. Graphics wilt printer/plotter out- 
pul Capable of handing over 50.000 data 
points, interfaced directly with lotus tites Demo 
diskette available MC/VISA Only $179 

THE FUTURES GROUP-STAT PLAN It] 

76 Eastern Blvd . Dept C 

Glastonbury, CT 06033-1264 

(203) 633-3501 


STATISTIX - ONLY $1691 

STATISTIX 1s a powerlul and very easy-to-use 
Statistical system lor PC's Used by many 
universities, businesses, led. and stale govern- 
ments and reseaich organizations Check us 
out betore you buy a statistics program, you'll 
agree SX ts a “best buy"! SATISFACTION 
GUARANTEEO For more into: 

NH ANALYTICAL SOFTWARE 

PO BOX 13204 

Roseville, MN 55113 

(612) 631-2852 


NCSS plus-$99 

Easy-to-use menus & spread sheet. Multiple 
regression T-tests ANOVA (up to 10 factors, rep. 
measures, Covariance). Forecasting Factor, clus- 
tet, & discriminant analysis Nonparametrics. 
Cross Tabulation Plots. histograms, box, scatter, 
Stemleat, Sort. Subset. Transformations. Reads 
ASCII New graphics Pkg $59 

NCSS 

865 East 400 North 

Kaysville, UT 84037 

Phone 801-546-0445 
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TERMINAL 
EMULATION 


BARR High-Performance 
RJE Workstations 


BARR/SNA RJE and BARR/ 
HASP are communications 
hardware/software packages for 
the IBM PC and PS/2 senes of 
computers, 


Full featured: 

* multiple printers, 

* unattended operation, 

* print speed beyond 6,000 Ipm, 
* special forms, 

* line speed to 56,000 bps, 


+ dial-up or dedicated lines, and 
* serve as a LAN gateway. 


BARR/SNA RJE emulates IBM 
3777-3 in an SNA environment. 
BARR/HASP emulates IBM 
3777-2 and HASP on the 360/20. 
BARR communications 
software is also available with 
PC-SYNC internal modems: 
208AB, 20I1C, 9600. 
800-BARRSYS or 


Barr Syetems, Inc. 
904-371-3050 


ZxaUNW41St BidgM 
Ganesville, FL 32606 
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UTILITIES 


Opt-Tech Sort/Merge 3.0 
Extremely fast Sort/Merge program Run asa DOS 
command or CALL as a subroutine Uniiruted 
filesizes, most tanguages, datatypes & filetypes 
supported including Bireve and GBASE {1 & tit. 
Advanced features include record selechon, rec- 
ord reformatting & much more! Call or write tor 
more info MS-DOS $149 Zenx $249 

Opt-Tech Data Processing 

PO. Box 678 

Zephyr Cove, NV 89448 

(702) 588-3737 


BREAK 640K! 

Why buy expensive boards? VRAM™ gives 
your PC/XT/AT or PS/2 8 megabytes of memory 
by turning disk space into expanded memory! 
Use extended memory tor expanded memory 
Create VERY LARGE worksheets FAST 640K 
Not required. Use with 1-2-3, Symphony, and 
other EMS programs. $49 + $3 s/h, 
BIOLOGIC COMPANY 

11982 Coverstone Hill Circle, Ste 1622 
Manassas, VA 22110 

(703) 368-2949/Chk-COO 


UTILITIES 


Fix Common Probiems Fast 

You don't need fo be an expert to diagnose and 
correct problems involving PC setup All you 
need 1s HELPME software! More than 300 tests 
On-screen heip tor understanding and correct- 
ing identitied problems Quick identiticalton of 
system contiguration and compatibility $99 + 


CALIFORNIA 
SOFTWARE 
PRODUCTS, INC. 


CALIFORNIA SOFTWARE PRODUCTS, INC 
§25 N. Cabrilio Park Drive 

Santa Ana, CA 92701 

(714) 973-0440 


RUN YOUR PC AUTOMATICALLY! 
Specily what to run and when to run it and let 
Auto-Migh! do the rest. Run backups, com- 
Municalion, diagnostics or virtually any pro- 
Qrarvutility - unattended Run software daily, 
weekly, monthly or years in advance DOS 210 
anid up, [BM and compatibles $49 95 + $4 00 
s&h (Coto, add 7 1% tax) 

‘The Pendulum Group, Inc 

333 W Hampden Ave Suite 1015 

Englewood, Colorado 80110 

(303) 781-0575 


XPOSE FILES/DIRECTORIES 

Fully Interactive File Orsplay in Word/Byte - 
Hex/Octal/Decimal formats Edit individual 
words/bytes - Ideal for non-text data files Also, 
full screen directory management - group bles 
for Delete, Copy. eic Global file locator, etc 
“There's no place to hide with Xpose” $29 95 
(Wires +5% tax) Visa/MC 

STERLING COMPUTER SYSTEMS. 

19270 North Hills Orive 

Brookfield, WI 53005 


800-545-4141 ext. 677 (414) 548-1803 


***iBM Uses CP/M & Appie*** 
“The best”, “strongly recommended”-PC mag 
© Unitorm copies files, reads & writes directly 
to 200 CP/M disk formats on the PC.XT.AT-by 
Micro Solutions $6295 +$3 S/H. 

© MatchPoint 1/2 card transfers Appie DOS, 
SOS. CP/M and ProDOS files to BM PC,XT, 
AT-$185 + $3 S/H (includes FREE Uniform). 
Blue Heron 

1108 S Second St 

Dekalb, tllinors 60115 

(835)758-2355 


SEARCH - REPLACE tor 1-2-3 

Finds and replaces stnings af characlers (labels, 
formulas or numbers) at 1,214 cells per sec 
“Fealures just about all of the search and 
feplace options that a spreadsheet user would 
want’. PC Magazine “An absoiute must 
for global modifications of worksheets” 

Prof Harry Davis $3995 + $300 S/H. 

SMI Corporation 

PO Box 582221 

Tutsa, OK 74158 

(918) 560-9536 MC/VISA/COO/PO 
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Hard Disk 


Integration and 


Partitioning Software 


® For PC Als, XTs and compatibles. 

& Integrates virtually all 5/% Inch drives. 

& Supports ST412, RLL, ESDI and SCSI controllers. 
® Flexible partitioning, with volumes of any size. 
® Spans multiple drives into a singie volume. 


® Includes trouble-shooting diagnostics. 
® Powerful, yet extremely easy to use. 


: EDITOR'S CHOICE 





$99 


{suggested retail} 


“if you have to make a hard disk drive and controller 


EWS work together, .. . SpeedStor is a dream come tue.” 


| LWEEK 


“SpeedStor software makes installation 
simple and paintess ... its user 
interface is a joy to work with.” 


Used by major disk drive and PC manufacturers. 250,000+ units sold. 
Now available through Softee! dealers. 


STORAGE DIMENSIONS 


AMantoe Company 
981 University Ave., Los Gatos, CA 95030, [408] 395-2688 
CIRCLE 799 ON READER SERVICE CARD 


beXeT*hek™ 


A Menu System to Manage 
Mamory Resident Programs 


TECHNOLO) 
$99 INTERNATIONAL 


CIRCLE 000 ON READER SERVICE CARD 


AT’s DON’T NEED 
360KB DRIVES 


Allows copying of (BM AT files for use on 
IBM PCs, XTs, and compatbles wrth no 
hardware or software modifications A 
360K floppy dnve ts not required. 
“CPYAT2PC’ may reside on your IBM 
AT hard disk and copies 1 file or entire 
Are ini step Pree $79 + 


MICROBRIDGE COMPUTERS 
INTERNATIONAL, INC. 

655 Sky Way - Suite 125 

San Carlos, CA 94070 
1-800-523-8777 

(CA) 415-593-8777 = 
NY) 212-334-1858 
CIRCLE 80t ON READER SERVICE CAND 


19ORR 


Package your Expertise 


Knowhow Is the expert application system 


fours. Not an ES sheli - 7 you can consiruct 


‘ths happens when’ statements, you canbuld a 
Knowhow! ‘base. The utimate door 
mentation for turnkey applications, VAR 
tools, tech suppor, traning followup. 

Not comdinosd? Ask forour Demo disk, $20. 


—) — ‘Sule 28-261 
~ 4444 FM ISSOW. 


This ts How 
CIRCLE 602 ON READER SERVICE CARD 
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NAV EU BY 











UTILITIES 





Tncrease Performance 

*Measure Access Times 

*Measure Transfer Rates 

*Define the Fastest Subsys- 
tem Configuration 


Format Flexibly 

*Change Interleave without 
Affecting Data 

*Format Conventionally 
(destructively) 


DOSUILS ® 
$998 ge 


COMPUTER SYSTEMS INC. 
6200 Bury Drive Eden Prairie Mel $5346 


The first comprehen- 
sive disk management 


utility that can add light- | Maintain Data 
ning speed to your disk's 


*Modify Data 
configuration without af- | “eve Ersse4 Files 
fecting data! Call Manage Defects 
ONTRACK today (or use | ‘tamuty and Move Data from 
your reader response Defective Areas 
card) for the latest in disk 
management economy, 
security and efficiency. 
1-800-752-1333 
(MN 612-937-1107) 


CIRCLE 703 ON READER SERVICE CARD 


*Detect Actuator Oscillations 
*Controller Test 

*Sequential Read (Write) Test 
and more! 








RUN NOVELL WITHOUT KEYCARD 
Protect Novell Network from 
crashing due to Keycard Failure 


Break the I12MHZ server barrier 
Free-up slot in server 


NetSAFE for v2.X $99 US 


Other products available for: 
P-CAD CADKcy CADvanee Personal Designer 


Nasiec 


O 


VISA or Americun Express 
Include $10 shipping oe Products should not 
Unnt #72 and are not intended for 
125 Garry Street 
Winnipeg. MB. 

Canada R3C 3P2 
(204) 956-2798 
CIRCLE 796 ON READER SEAVICE CARD 





THE SHOWCASE FOR PRODUCTS 


AND SERVICES IN THE MS DOS 
MARKET... 





Ammunition to conquer 
your biggest problems! 


amen 
without V-EMM ae 
1640 lolobytes) 


& 


@ The Virtual Expanded Memory Manager 


@ It lums. ard disk storage into 

expanded memory 

@ te compatible with most EMS 
applications, including 1-23 
and Symphony 


'e Software 
P QO Sox 396 
Manhattan, KS 66502 


VEMM (912) $37 2897 


CIRCLE 798 ON READER SERVICE CARD 





MICROSOFT® WINDOWS USERSiI! 
CALCPLUS $s a full-funchon catculalor for 
Windows. Includes trig, exp, log. power, hyper- 
bolic Iunclions, permutations and combina- 
tions and more! Has 32-bit binary, octal and hex 
modes, 3 memories and 6 parentheses. Send 
check or MO lor $17 only (Cahit res $18 02 with 
Tax) to. 

TRIAN SOFTWARE 

PO. Box 391171 

Mountain View, CA 94039 

415-964-6357 


OISKPACK™ 

No 1 backup software 10 Megs onto 2 floppies 
in 4 min! Compresses files. Coptes to any DOS 
device (inc. tape). All olher fast backup pro- 
grams bypass OOS and are unreliable and don't 
work w/many clones Please compare Nothing 
efse even comes close Money back guarantee 
$89 + $3sh. 

SIOLOGIC COMPANY 

11982 Coverstone Hill Circle, Suite 1622 
Manassas, VA 22110 

{703) 368-2949 Check/COO 


VCACHE GETS YOUR OISK 
MOVING! 

Hard disk accelerator increases speed of carindge 
and fixed disk operations using memory caching 
to elirmenate repelilive disk access. Allocate up to 
15 Mb of extended of expanded memory, or 5 Mb 
of standard memory for caching disk data. In- 
Cludes diskette and screen acceleralor modules. 
Automatic and transparen! after installalion 
$5995 + $3 sbpg. CA tax. 





GOLOEN BOW SYSTEMS 
2870 Fifth Avenue, Suite 201 
San Diego, CA 92103 
800-284-3269 
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RECORO/PLAYBACK KEYSTROKES 
TOTAL RECALL captures keysirokes wtile you 
use your programs Play back your keystrokes 
and it runs your programs for you . . TYPING 
EVERYTHING YOU OI0. Save Ime! Less typing! 
For tutorials, audit trarls, demos, QA tests. prob 
solving, recovery Popup/batch, edit. 4 speeds, 
more! $79 30 Day guar Dealers too! 
Computer Foundations 

2604 Elmwood Avenue, Suite 320 

Rochester, NY 14618 

(716) 586-9756 


THE PERFECT AODITION 

Get more trom WordPertecl® with ous pop-up 
pulldown menu and seterence overtay 

@ RAM tesident with selectable hol keys. 

@ Add your own macros. . add/rem commands. 
@ Pop-up relerence lor commands/macros. 

@ Repeal key/mouse supporl/4.1-5.0 compal 
$5495 30 day MBG VISA/MC/CK/COO 
APPLAUSE SOFTWARE 

PO. Box 952 

Wheat Ridge. CO 80004 

(303) 424-1967 


RECALC 1-2-3 5X FASTERI 

3-2-1 Slastoll compiles 1-2-3 formulas into 
code lor 8087 math cup which loads with your 
worksheet into 1-2-3 Recalc 310 15 Ismes taster 
and protect proprietary formulas Use all 1-2-3 
fealures, any size worksheel, “Hot Prospect” - 
PC Magazine $12495 with 30-day money- 


back guarantee 

FRONTLINE SYSTEMS, INC. 

PO Box 7408-PC 

San Francisco, CA 94120-7408 
800-451-0303 Ext 55, 916-677-7171 


$59.95! 

Order the REO Ulilities now! Programs include 
Oiskcache to speed hatd and lloppy disks. 
Printes spooler Batch lile compiler speeds 
balch files and protects source code Path for 
data files. Wild card exceptions. Protect hard 
disk Irom formatting Sort directories. 17 more 
programs Visa, MC, CK/mo 

Wenham Software Company 

5 Burley Street 

Wenham, MA 01984 

617-774-7036 9am-Spm Mon-Fri 9am-Spm Sat 





WORD 
PROCESSING 


World's Bilingual Word 

DuangJan, bilingual word processor for En- 
glish and: Armenian, Bengali, Euro/Lalin, 
Greek, Hindi, Khmer, Lao, Punjab, Russian, 
Sinhales Tamif, Thai, Viet $109 + $5 s/h 
(toreign + $12 s/h) Fonl editor included. For 
|8M compatible with dot-matnx & LaserJet 
printer Demo $6 + §1 s/n. 

MegaChomp Company 

3524 Cotiman Avenue 

Philadelphia, PA 19149-1606 USA 
215-331-2748 


FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... . 


tapas 


. 


f ge 


WORD PROCESSING 


Comparefite™ 
CompareRite saves hours of editing time by comparing two documents and gener- 
ating @ third showing the differences—in an average of two seconds per page 
it will create a complete comparison draft, ready for printing, or display the 
Changes on the screen so you can scan them Compareflite highlights changes 
the way you want to see them Additions in heldtace, deletions underbined or 


humbered as endnotes? No problem 


angle penal apc ali eat tal a con- 
. Feports, documentation, manuals, or any word processing doc: 
ett CompareRite works with all major wording processing programs 


Price — $ 129.95 + $5 shipping/handling 


1-800-262:5656 Ext 10 


PC-Write SHAREWRITER VER.2.71 
Fasi, powerful word processor/ext editor for 
IBM/XT/AT/PX. Spelling checker, screen clip, 
mailmerge, splil screen ASCII files, macros 
Supports 4000 printers, incl Laserjet + and 
Post Script $16 for soltware, tutorial & guide 
on disk $89 to register for manual, support, 
newsletter, & updates. 90-day Guarantee 
QUICKSOFT. INC 

219 First North, #224-PMAC 

Seattle, WA 98109 

1-800-888-8088 (206) 282-0452 Visa/MC 


IN MA (617)-864-6151 Ext. 10 





© Requires 256K DOS 2.1+, any eter, 
0125 Bue. Lire /Contr. ONLY $10 wi 


Only $19, no kidding! 
vte 95-28/@% $10/2cy/ Cary other, $20.8; 
‘TXtax 6% Rag, $40, W22 etc. STC woncton. 
©EZ( Corp, 409 NAGA 1E, Webster TX 77568 
MSA/MC/AX orders only Please 
toll free: 800-999-6999 ext.M39 


info. JOrders: 71 9398 2038 
CIRCLE 803 OW READER SERVICE CARO 





MISCELLANEOUS /ACCESSORIES 


J 
OJ 
re 


¢ 100% Cotton a ¢ Breathable! 
° Beige w/Grey Tim —e Static-free 
For: Computers and Printers 
IBM, Epson, AT&T. Leeding Edge. Compaq 
(800) 826-5761 
INCA (415) 759-1466 
Contemporary ComputerWear 
‘segesemn Avenue San Frencisco, CAs 94122 
OM READER SERVICE 





PRINTER RIBBONS 

C ITOH Prownter WS 
EPSON MX/FX/AX80 $5.00 
EPSON MX/FX/AX100 $650 
OKIDATA 92/93 $2.45 


OKI DATA 162/192/193, + $5.00 
peat al calle Dealer 


DATEC D DISTRIBUTION 
P.O. Box 4it 
Freemont, CA 94537 
415-790-6393 


o mamitiadlea 


5 


KeySkin™ Keyboerd Covers 
Cleer to the eye, Soft to the touch 
KeySkin™ Covers etey on while you 
use your computer Meny different 
modele to choge from Cell toll free 


USA (800) 874-639t 


FLA (800) 342-9008 
CompuCovere 
2104 Lewis Turner Blvd (Dept P1) 
Ft Welton Bch, Fl 32546 


CIRCLE 787 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 


Classified 
Marketplace 
Call (212) 503-5115 
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ACCESSORIES 









CompuTogs Dust Covers 

The ultimate in dust protection. Available in natural 
canvas/orown i or hay Cermrarner ray ope Ireri (act 
$2/cover). Our covers are far superior to vinyl! 


MONITOR 15.95 PRINTER (spect) 18.96 
COMPARE OUR PRICES! Keveoano 1398 MONCPU 
° PO. ee oR. Chester, NJ 07930 » (201) a7esnte 
VISA/MC Accepted Inctude $2 CUSTOM EMBROIDERY SHOWN AVAILABLE 
CincTs ber on READER SenViCN CARD 1-800-227-TOGS 


BAR CODING 


LABELING SOFTWARE 
en M2 


For DOT MATRIX and Laser Printers 
(Epson/IBM/Okidata and LaserJet) 


© Flexible format Any size labei 

© Labels for bins, shelves, 
inventory - name tags 

© Big text readable up to 50 ft 

e Bar Codes: 2 0f5, UPC/EAN, ® File Input 
MIL-STD, AIAG, Code 39, etc. © Very fast « Easy 

Label above printed with $279 program. 
Other bar code programs from $49. 


BAR CODE READERS 


For PC/XT/AT & PS/2 

© Attaches as 2nd Keyboard 

@ No software changes 

¢ Rugged Metal Pen 

* Reads 2 ofS, UPC/EAN, 126 
Codabar, MSI, Code 39 

PS/2 model................$399 

PC/XT/AT model $385 

(upgradeable to PS/2...... $30) 
ALSO’ RS-232 Peaders, Kimtr 
Readers & Mag Stripe Resder: 


30 Day Money Back 
Guarantee! 


¢ Auto-Incrementing 
© Reversals 

© Color Options 

© Laser Soft Fonts 


DATA SOLUTIONS 
ois ou. Aare 


408/458-9938 
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BAR CODING 


BAR CODES 
MADE EASY 


PERCON: E-Z-READER 
FAST © ACCURATE © RUGGED 


C CHANGE 


Details or Questions? Call u: 
(503) 344-1189 


ALULADER IN BAR CODE READER ENGINEERWG 


BARCODE BARGAINS 


NEW - WANDERWAND+ 
BARCODE READER 


Trend of everyrtung you would ever want m abarcode 
Rader and you'd Ferd (t 6 Che Mew ITS $308 systery 
Programmatic © Hanahekd bgt © Sample 
CONNECTION WHEN standard RS 737 pig © HOI up To 
48127 Characters Deicrimemares between label 
COMES time staNp LAN © Car ULaT es and OUTS Scar 
© Wand inchsded 


ITS S306 - PC Wand Sarcode Reader 
Errudates weybowrd © Reads coxies UPC Codaby 3019 
20f Senterigaved © Works with IMM PCs ana cones © 
Lowest COME versarde hgh quaity’ 


PCOOS-MSOOS Printing Software 
Generate your own labels on your exnting Matror 
Dreter © Cae tor oer ars 


(international Technologies & Systems Corp. 
1960 White Star Or, Dlamofd Mar. CA 91785 
PHONE! 1.4714) 061-7977 © TELEX @50282474 MCI 


is getir t alees7 f TS 
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WHY PAY MORE $7-$95 
Bat Code Printing Software for PC, XT, AT. & 
Comp. w/printers w/Epson-IBM graphics emula- 
tion, Universal Bar Code Generator (Works with 
almost any program) Tes! disk $7 Small labels, 
{arge labels, Logmars, AIAG, dBASE, & subr for 
Basic, Compilers, WP, Data Mgmt. etc. $25-$95 
Bar Code readers $200-$900 

GORDON COMPANY 

20210 Laceyland 

Katy, Texas 77449 

TEL 713-578-5522, FAX 713-579-2160 


BAR CODE READERS 


olla CHANGES REQUIRED 


© IBM PC.XT.AT PS/2 CLONES 
@ TANDY 1000SX/ 1200/3000 /4000 
@ ZENITH 138/148 /151/ 158/248 

© EPSON EQUITY 18 Ill 


TERMINALS: 


@ WYSE 50 60 75 

© KIMTRON KT 7/PC 

© CONTROL DATA VIKING 721 
« TANOY 01100 

© AS 232 


PC’/MS DOS BAR COOE PRINTING SOFTWARE 


AESELLER DISCOUNTS AVAILABLE 


AMERICAN MICROSYSTEMS 
1110S AIRPORT CIRCLE SUITE 140 
EULESS TX 76040 
(817) 571-9015 


BARCOOES & LARGE CHARACTERS 
Software lor PC, XT, AT & comp Logmars, 
AIAG, Code 39, etc for HP Laseret, Epson, 
Okidaia & printers w/I8M Graph $275 Bar- 
code Inventory and comm progs $49 Key- 
board, balch file, and serial port input avail 
Aulomalic Barcodes trom elec, Scales and Cash 
Registers Smali Cordless portable 8k Bar Code 
teader 1” dia = 7°, Free info Guaranlee 

CE Electronics 

3985 Rochester Road, Suite H 

Rochester, Ml 48036 

(313) 656-0630 





PrintBar Il 


BAR CODE PRINTING SOFTWARE 


Print Code 39, 2 of S, UPC-A bar codes 
on IBM, Epson, HP LaserJet printers 
with PrintBar Il memory-resident soft- 
ware Print directly trom your own pro- 
rams in dBASE, Lotus, WordStar, C, 
SIC, without copying deta to special 
print files IBM PC/XT/AT and com- 
Patibles Versatile, easy set-up, no pro- 
gramming required. $295.00 


PC Wend Bar Code Reeder thet ects 
ike second keyboard, no softwere 
needed $395.00 


Beer Rock Software Co. 
6069 Enterprise Drive 
Placerville, CA 95667 
(916) 822-4640 

CIRCLE 809 ON READER SERVICE CARD 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
for the IBM PC & PS/2 


Simpla & quick installation 
No additonal software or port 
Metal wend & case 


Also avellable: 
Bar code painting software 
Magnetic sinpe encoders 
Units for other computers & terminals 
GSA pncing evarlable 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
Telex (Graphnet) 371-9097 TPS PLA 


FAX 415-856-3843 
CIRCLE 611 ON READER SERVICE CARD 


BAR COOE—LABEL PRINTING 

THE LABEL MAKER ™ printsbar codes OCR-A 
like and large characters trom data entered al 

keyboard of from disk files, Create and save 
unique printing formats and record layouts. Per- 
forms record add, change, detete, sort and select 
on disk files Al LABELMAKER™ prints AIAG 
shipping/parts identification labels required by 
Auto Mttrs Requires IBM PC or work-alike 

TJ SOFTWARE INC 

PO Box 2044 

Arlington Heights, 1 60006 

(312) 364-1065 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 


PC MAGAZINE ®& JUNE 14, 1988 


426 


CATALOGUES 


Yor tg 
Expansion Products 


Possibly the largest selection 
of PCyr products in the 
country. We don't just setl 
PCie products, we desiga them, 

*S$peed Lp Priatucts 
feud DMA Cartridges 
*Seoind Floppy Disk Drives 
Dak Drives 
*PC ir Opneal Mice 
tor Adapters tar PCs 
allel Printer Purts 
H Size Keyboards 
peceh Attachments 
Soysticks, Cables, & Adaptors 
Call or write to revewe our free 
J2-page cutalng of PCye Add-On 
protucts. For even faster results, 
circle our reader sersice number. 
PC Enterprises 
“The jrProducts Group™ 
Box 292, Beimer, NJ 07719 
(201) 260-0025 (800) 922-PCJR 
CIRCLE 612 ON READER SERVICE CARD 


COMPUTER 
INSURANCE 


INSURE YOUR COMPUTER 
AGAINST ACCIDENTAL BREAKAGE 


1-800-822-0901 
CIRCLE 814 ON READER SERVICE CARD 





INSURES YOUR 


Fult replacement of hardware, media. 
purchased software As low as 
$39 yearly. Covers fire, theft. power 
surges, other accidents. Blanket 
coverage: no fist of equipment 
needed Call for information or 
immediate coverage 

@ 1-800-848-3469 

Local (614) 262-0559 

SAFEWARE, The Insurance Agency Inc. 
2929 N High Street. PO Box 02211 
Columbus, OH 43202 

CIRCLE 813 ON READER SERVICE CARD 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HS ..» 


CONVERSION 


CONVERSION 


DISK TO DISK - TAPE TO DISK 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES 
MAILING LISTS 
OVER 1,500 FORMATS 


IBM PS2 
WORDPERFECT 


212) 463-7511 
NATIONAL DATA CONVERSION 
INSTITUTE 


$ EAST 167H STREET NEW YORK NY 10003 
FIRST IN DATA CONVERSION 
CIRCLE 815 ON READER SERVICE CARO 


DISK/TAPE/OPTICAL SCANNING 

© 33¢ per page typewritten tex! fo disk in ASCII, 
WP lormats available on request. 

© Scan Typeset text 6 to 24pt low rales 

@ Disk convert from IBM, WANG XEROX, MAC- 
INTOSH + 1000 other formats (bi-directional) 
© Tape conversions (800, 1600, 3200, 6250 BP!) 
© Quick tumarouné—Ouality Guraranteed 

st RUN COMPUTER SERVICES 

1261 Broadway Suite 508 

New York, NY. 10001 

(212) 779-0800 


DISK 
CONVERSION 


DISK 
CONVERSION 


We can read Irom and write to 
virtually any system including 
typesetiers We cans also lormat disks 
for many systems You can upgrade 
your system withoui losing any 

data rom your old system Quanlity 
discounts avatiable 


2244 NW 21 Terr, Miami FL 33142 
(305) 633-5241 
Birmy Graphics 


CORCLE 818 ON READER SERVICE CARD 





DISK CONVERSION 


Computer Compatibility. 
All It Takes Is The Missing Link.™ 


Shaffstall 6000 
Make ail data co 


pales data with this innovalive disk-to-disk conversion 
system tts quick Easy And. economical 


+ Over 14.000 disk- to-disk conversion programs available 


* Access 8”, §'/a" and 31/2" formats 


* Fast—converts a disk in less than 15 minutes 
¢ Works with any IBMXT, AT, ore compatibla PC 


« Systams start as low as $6,000 


Call 1-600-248-DISK for a Free Demonstration, 


317-642-2077 
Indianapolis, tndiana, U.S A 


The Messing Link 1s 2 registered 
trademark of (he Shaffstall Corporation 


=D SHAFFSTALL 
CORPORATION 


The Lecter tn Vera Conversian Wwstens, 


CIRCLE $17 ON READER SERVICE CARD 


Fien-() 


INCOMPATIBLE COMPUTERS? 


Disk interchange Service Company special- 
izes in pleat {files between 1000+ 
incompatible computer formats 


DICATED 

© 35% 5.25” & 8° FORMATS 
Additional Services Include 
© Database & Spreadsheet Conversions 
© Custom Programming/Data Reformatting 
© Expert Technical Assestance 

Disk Interchange Service Co. (DISC) 

2 Park Dave. Westford MA O1NH6 
4617) 92-9050 
CIRCLE 806 ON READER SERVICE CARD 


TAPE/DISK On 
CONVERSIONS “~°.%= 


Conversion services to or from 
over 1000 computer systems: 

* Magtapes « Mini Computers 

* Micro Computers ¢ Typesetters 
* Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, Inc. 


(312) 459-6010 
165 Arlington Heights Ad #M 
Buffalo Grove, IL 600B9 
CIRCLE 818 ON READER SERVICE CARD 


CHANGING WORO PROCESSORS? 
Media transfer to or from: 

IBM. XEROX, DEC, WANG, 

LANIER, CPT, CT, MICOM, NBI, 

WORDSTAR, WORDPERFECT, MS/WRD, DW3, 
MULTIMATE, SAMNA, MASI, DCA 
seat a FREE TEST CONVERSION# 8 tare 
Conversion Specialists 

§31 Main St, Sutte 835 

él , CA 92045 

(213) 545-6551 @ (213) 322-6319 
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TAPE: TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 


1-800-422-9622 

Un OK: 918 254 96221 
TECHNICAL PROGRAMMING 
SERVICES, tC 


8506 EAST 61ST STREET 
TSA, OC 133-101 


CIRCLE 918 ON READER SERVICE CARD 


DISKETTE COPY 
SERVICE 


SOFTWARE 
te te 
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DISKETTE COPY 
SERVICE 


WE'RE NOT JUST 
ANOTHER 
DUPLICATOR! 
WE ARE... 


[)COPV RIGHT 


Serwars Rearing katore By Reena “Reyne 


YOUR SINGLE 
SOURCE SUPPLIER 
FOR... 
« DUPLICATION 
SERVICES 
Diskettes 
Tope Cartridges 
Video Media 
CUSTOM LABELED 
DISKETTES 
PRINTING 
PACKAGING. 
ASSEMBLY 
DISTRIBUTION 
Adivision of The 
Reynolds ond Reynolds 
Company with printing 
experience since 1866 
ond over 25 years of 
softwore publishing 
experience. 

PLEASE CALL TODAY: 
800-237-1130 
§13-443-2100 in Ohio 
copy a] 

P.O. BOX 1005 


DAYTON, OH 45401 
CIRCLE 820 ON READER SERVICE CARD 


THE SHOWCASE 
FOR PRODUCTS 


AND SERVICES 
IN THE MS DOS 
MARKET... 





Miscellaneous/ 
Diskette Copy 
Service 


continued on the 
following page 
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DISKETTE COPY SERVICE 


“NEW” PRINTED 3.5” SHUTTERS 


CORPORATE 
CUSTOMERS 


YJ 


ALSO FOR 5.25” DISKS 


Permanent Identification of your 
Company, Information, or Products. 


“My Favorite guys ere the boys at Portland-basad Was! 
Coast Telecom.” “They'll do just about anything and 
do it inexpensively.” 

— John C. Dvorak, PC Magazine 


WEST COAST TELECOM 
CALL: (503) 620-1888 


CIRCLE 622 OW READER SERVICE CARD 


SOFTWARE DUPLICATION/PACKAGING 


OF LEE LALLA ied AAI LA LAA ef ELSE Ee hE, 


We're the Leader in Software Duplication 


wacareaTsassalETELEslll CGbBaseaaaasassasssesEasssssssssaad: 
Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
quality, and competitive prices! All IBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 
Echo Data Services, Inc. 
Lionville, PA 19353 
eee 88 or 
215-363-2400 in PA 


VISIVIVITTSTINSETTTTSTSISSSTTSTSSATSSASSASSEASSTSASSSST SSS ST 


SSM 
NAAN 


NNNAANANAAAAAANAAARAARAMAAARAN 
opaosenaassosanansaoanasonnnones 


Ss 
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DUPLICATION FROM 59¢ 

Altordable rates only 59¢ tor 5 25" & $159 for 
350° MS/DOS Duplication Price includes. 
“Quality Brown Disc Media 

“Duplication with 100% venty 

“Label Application 

“Guaranteed Products & Guaranteed Products 
Rates go even tower as you continue to order! 
DIVERSIFIED SYSTEMS GROUP, INC 

P.O. Box 1114 

Issaquah, WA 98027 

800/255-3142 206/392-0900 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 
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NETWORKING 


* MULTE USER / MULTE TASKING © 


PC-HOS/386 

SINGLE USER 160,00 
5 USER $10.00 
25 USER 910.00 
PC EMULINK 160.00 


WYSE 60 W/KEYBOARD 
WYSE 99GT W/KEYBOARD 
AT GiZNO 

#4 SERIAL BOARD 

*8 SERIAL BOARD 


4 IMTELLIGERT SER/BOARD 


LANLIWK (COMPLETE) 
5.01 410.00 
su $25.00 


BUSINESS DEVELOPHENT SYSTENS 
2D DAY AIR 


SHIPMENTS - 


6 INTELLIGENT SER/BOARD e! 
4 USER 286 WETWORK (COMPLETE) 6595.00 
& USER 386 WETWORM (COMPLETE) 8795.00 


CALL FOR DETAILS 
(800) 922-8147 or (919) 967-6799 
CASH CASHIER'S CHECK 


wenn TWOQUIRIES WELCOME 


KEYCARD 
ELIMINATOR... 


NOVELL ADVANCED NETWARE: 
2.00 & 2.1 


KEYCARDO FAILURE? 
NEED TRUE SFT? 
SLOTBOUND? 
FAST CPU? 


NETWORK BUSINESS: SYSTEMS 4 


4790) 791 onan (710) 7es-s067 


CIRCLE 625 ON READER SERVICE CARD 


READER SEAVICE CARD 


MAILING LISTS 


FREE CATALOG 

Over 2 milion names on 75 owner/user lists: 
BM. Apple, mint sites, resellers, stores, VAR’s, 
chains, mail order dealers, educational, Unix, 
Pascal, Cobol, Lotus, dBase, modem, mvestor, 
publications, clubs. Call/Write for free catalog 
Note We do not sell hardware or sottware 
TARGETED MARKETING INC. - Irv Brechner 
Box 5125-P 

Ridgewood, NJ 0745+ 

In Nd, 201-445-7196 


SUPPLIES 


SSELL US YOUR EMPTY 
TOMER CARTRIDGES $10 


OD /wned fone canes + 0 19/bee seine 
IFS, HP eanme 108 Aeon, Conan Que. RCE 
Camen PC mts 18, 18 2 ond 
$ fes pov’ chpe ieee, Seas org tes eon 


TRO as JO wd FL ESTORNWN| Var LOPE int 
2 We per depen © oe tom 
. oer Comered veo ot ee Sate 
sane vofthes 5 12/18/88 pre 

wecitin COMPUTER COMBULTANTS tee 

(ases CARTEMEL OrvisON 

IT7D Prace Qos Bees 1 

Cy peeled 


KC 


CURCLE 826 ON READER SEAVICE CARO 


LASER CARTRIDGE 
RECHARGE 


Money g 
27 different Laser Printer 
‘engines to recharge. 
Send empty cartridge with $40 + $3 sh. 
Monthly discounts. Toner evailabie. 
LASER SYSTEMS’ 
TONER TECHNOLOGIES: 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UT. 84037 
(801) 544-3090 
827 ON READER SERVICE CARD 


Miscellaneous/Supplies 


continued on the 
following page 


1988 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HIS .. . 


life 
@ High density toner used 


@ Fully disassembdled/no hotes cut 
®@ No pooling 


24 Hour Shipment 
Send $39.00 [includes S/H) with each cartridge to: 


ALPHA RECHARGERS 
1300 Dallas Drive, #312, Denton, Texas 76201 


(817} 382-5790 
24 Hours Mon.-Fri 


SOFTWARE PUBLISHING 
GDS offers a wide vanety of services that will 


@ IBM style cloth/iny! 3-ring binders’shps 

© Labels, Sleeves, disk pages bulk diskettes 

© Disk duplication with 100% verification 

@ Shrink wrapping and product assembly 

© Quick turn-around 

A hes packaged product can make the dif- 
wn maiang a sale Call us now! VISAMC 

GLENCD DEVELOPMENT SYSTEMS 


(312) 364-SOFT 


TRAINING/ 
TUTORIALS 


SOFTWARE 
VIDEO TRAINING 


© All poguiar PC 1 a et on 
Lotus WP DBase DOS Pi 
« tnformanon packed videos - ( wg rational 
and professional teaching met 
© Great for repettive trang ar e anywhere 





+ Begin rerudene cod classes each 
fn length 


Geta - VHS Versions 
Pcs? 


iS 
mig ad Emtension 857 


1-800-628-2828 





INSTANT REPLAY (i! 
ids 


Recened Great Reviews! po The Best! 60- 
Gay satisfaction money back guarantee Demo 
Disks Avail. (8M & Compatibles. $149 95 


Nostradamus inc. 

3191 South Valiey St. (Surle 252) 
Salt Lake City, UT 64109 

(801) 487-9662 


RIBBONS 


1-800-331-6841 


1-513-252-1247 (Ohio) 
Over 350 types 


“ Satisfaction Guaranteed °° 
COLORS 
APPLE IMAGEWRITER 345 
DIABLO HT MS 
EPSOM LX-80/90 

EPSOM MX.FX 80 
EPSOM MX-FX 100 
18M PROPRINTER 
WEC P1.2.6 

WEC P37 


Aer anennnene 
SSRSSSRRSRSQ 


DATA 82-92 1 
OKIDATA 182-192 § 
PANASONIC KXP 5 
DAYTON COMPUTER SUPPLY 

a coven of Oon-Sys Corp 


1220 Wayne Avenue Dayton, Oreo 410 
TEAMS MC VISA COD 


——S aaa) 
TYPESETTING 


HIGH-TECH TYPESETTING 
Transmil your text toll-free. errof-free via 
Modem to your fully aulomated typesetting 


mum 
up to 72 pot Send $20ppd for our 200 page 
Quidebook, or call toll-free & use your MC/ 
VISA/AMEx. 


Intergraphics 

106A South Columbus St 

Alexandria, VA 22314 

(600) 368-3342 or (703) 683-9414 in DC area 








PC MAGAZINE 
CLASSIFIED 


MARKETPLACE 


the ultimate target market! 


The brand specifiers who read 
PC Magazine don’t have the time 
to shop around, their only concern 
is getting what they need as quickly 
as possible. 


They’ll DIRECT their 
attention to PC Magazine 
Classified Marketplace 


alaisissvi9a 


For them PC Magazine Classified 
Marketplace’s Direct-Response/ 
Display Ad format represents a fast, 
easy and cost effective method of 
product acquisition. They know it 
will have the products they need and 
the information they want regarding 
price, volume discounts, specifica- 
tions and delivery. 

If you think that your business can 
benefit from the 500,000 brand 
specifiers who read PC Magazine 

. YOU’RE RIGHT! 


So take DIRECT action 
and call (212) 503-5115 
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49 


| 261 


| M8 


| 105 





RS# ADVERTISER PROOUCT 
GENEALOGY SOFTWARE 
37 Data Access Corporation 
ACCOUNTING SOFTWARE 
185 Aptech Inc 
482 Bedtord Software Limited 
194 Cougar MT Software 
220 DAC Software 
200 Integrated Informabon Service 
263 Macola Inc 
358 Peachtree Software 
470 SBT Corp 
197 Softdisk, Inc 
DESK TOP ORGANIZERS 
137 Borland International 
DATABASE MANAGERS 
138 Bortand Internabonal 
| 494 Buttonware 

Computer Associates 
315 Concentnc Data Systems 
161 Data Access Corporation 
148 Dbtast 
176 Micron 
- Oracle 

Research Development Systems 
470 SBT Corp 


Office Works. . 


Abraxas E 
Accounting Software 
Accounting Software 
Accounting Software .. 
Accounting Software ... 
Accounting Software .. 
nccouring Sofware 








unting Library «. 


Accounting 





Sidekick Plus... 





Relational Reportwrter. . . 98 
lanuzz-Copy-Dataflex 241 
Obfast 383 


Rbase a 
Database Management Software| 
Letter Master 

Database Accounting Library . 





FILE SYSTEMS & ACCESS METHODS 


176 Micro Com Systems 
$26 Microlytcs 
Support Station 


INFORMATION MANAGERS 


pe oo Public Domain SAW . ia oe 
Electric File Cabinet... 
Relational Reporters 
Agenda 

Agenda 

Agenda 

Mutttunction Public Domain SW .. 





fue wn 





Turbo C 
Fortran Compiler 





PC-MDS/386. ......0sssesereeees 122-123 


Ganon... 
Cupper ... 


Timeline eg eee oe... 


Project & Presenta Mgmt System 
Prmavision3 av 








SPF/PC20.... 
Desk Top Drganizer . 








Sidekick Pius 
Deluxe Dption Board . 
PC Tools Deluxe .... 
Calendar Creator Plus . 
Ganon... 
Relational Reportwriter . 
Dbfast..... 

eateace i 
Pro Bas 

















Multifunction Public Doman Wie 
Utuities 
Network Utiities 
Breakthru... 
See More. ... 
See ie 
Utes... 
Disk Optrner . 
Disk zee. 


ree aa 
Laplink .. 


5 Concentnc Data Systems 
* Lotus 
r Lotus 
i Lotus 
302 Micro Com Systems 
INTEGRATED SOFTWARE 
Fs Informix Software Inc 
363 Software Group, The 
LANGUAGES 
377 Borland International 
331 Microway 
OPERATING SYSTEMS/ENVIRONMENTS 
393 Software Link, Inc. 
PROGRAM DEVELOPERS/GENERATORS 
12 Clanon Sottware 
196 Nantucket Corp. 
PROJECT MANAGEMENT 
249 Symantec Corp/Breakthrough 
505 i ym bee orp BI 9 
187 Primavera Systems 
STATISTICAL SOFTWARE 
139 SPSS, Inc 
156 STSC 
TEXT EDITORS 
188 Command Technology Corp. 
34 Qandu 
UTILITIES 
137 Borland International 
160 Central Point Software 
120 Central Point Software 
151 Channelmark 
152 Clanton Software 
ch) Concentric Data Systems 
148 Obfast 
286 Fifth Generation 
9 Golden 8ow Systems 
380 Hammerly Computer Services, In 
rt) Micro Com Systems 

Nasdec 
117 Network Enhancement Tools 
489 Personal Computer Support 
282 «cs Corp 
3 Personics Corp 
290 Rose Electronics 
197 Softdisk, Inc 
334 Sottiog: Solutions 
333 Softlogic Solutions. 
121 The Aldnds ;pocmoany 
222 Traveling Sota 
i rece all ibis 





Bel Utiity 


























AL ADVERTISERS PRODUCT’ INDE DEX 











Multtunchoi Pub Boman Sw 
Microsoft Press... . 
4Word . : 
Word Processing 
XY¥Wote Il Pius... .. 

Word Processing Software 





Cad Software ....... 5 
Autosketch Cad Software ... 
Cad Software... .. 
Genenc Cad ... 


Sieratols owe 
ftware Template 
Excel 


Lucid... 
See More . 
See More 










Fontware 
Page Perfect .. 
Desk Top Organzer 


Form Wor... 
View Frame. . 


Education ... 





Entertamment 







Form Generating Software 
Form Software... ...... 


Compatible .. 








Back Up .. 

co ton : 

Fast Back Pius 

bamodes Box I 

Diskette Dupiicator 32 
Networkant ersonl 173 
Hard Disk 3 
115- 71144 KB Lanstor Subsystem 109 
Data Pac -- 258-259 











Erg Computers ie 
Family Ad PC’ 5 
PC's 009 
PC Compatible Hed 





PRODUCT 
SORA PaaC Gan SOFTWARE/AIDS 
218 Bitstream 
315 Concentne Data Systems. 
3 Lotus 
xp omsy 
icro Com 
509 Microsoft 
738 Turner Hall Publish 
$13 Wordpertect Co 
$18 Xyquest 
316 2ylab Corporation 
CAD/CAM 
475 Amencan Small 8usiness Comp 
165 Autodesk 
192 Foresight Resources Inc 
506 Genenc Software Inc 
SPREADSHEET/TEMPLATES 
281 Computer Associates 
189/190 ep tecinoloes 
483 Hated Computer Support 
282 Personics Corp 
: Personics Corp 
DESK TOP PUBLISHING 
218 Bitstream 
499 IMSI 
384 Dandu 
DATA ENTRY SOFTWARE 
174 Form Won Inc. 
DEMONSTRATION SOFTWARE 
195 View Corporation 
EDUCATIONAL SOFTWARE 
| 197 Softdisk, Inc 
ENTERTAINMENT SOFTWARE 
197 Softdisk, Inc 
FORM DESIGNERS 
332 Form Gen Corporation 
723 United Systems 
COMPATIBLE KEYBOARDS 
121 Zeos International 
BACKUP SOFTWARE 
485 Westlake Data Corp 
DISK BACKUP & TAPE DRIVES 
527 Archive 
261 Compact Disc Products 
286 Fifth Generation 
378 lomega Corporation 
193 Kingson Products. 
113 Victor Enterpnses Technology 
HARD DISKS 
225 Core International 
341 Lifetime Memory Products 
476 Storage Dimensions/Maxtor 
232 Tandon Corp 
COMPUTERS/COMPATIBLES 
142 AST Research 
275 Bentiey Computers 
481 suneog Comer res 
2 mm mputer 
279 Compu hod ue 
163 Computer Products United 
216 ba mK see \ 
vel S, Inc. 
386 Five Star Electronics, Inc. 
124 jundas 
a 48M Corp 
a an Mca 
ers 
= cc 
t 
io samanny Computer System: 
f er iS 
254 Sun Microsystems 
289 Tandy Radio Shack 
251 Televideo 
2 Toshiba 
731 Ven Dex 
329 Vertex Systems 
INPUT DEVICES 
244 Key Tronic 
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aS# ADVERTISER 
138 Logitech 
. Microsoft 


PROOUCT 







Mouse ........ 
Microsoft Mouse . 


PROGRAMMERS TOOLS UTILITIES 


380 Hammerty Computer Services, In 
196 Nantucket Corp 
335, Programmer's Paradise 


ADD-ON BOARDS 
160 Central Point Software 
265 IDE Associates 

$10 Intel 

322 Pure Data 


Su SfeSysens 
486 Thomas-Conrad Com 


SCANNERS DIGITIZERS 
318 Chinon 
2 The Complete PC 
| PRINTERS 
328 Buffalo Products 
241 Diconix 


236 Hewlett Packard- Peripheral Gro 
237 Hewlett Packard-Penpheral Gro 
119 Panasonic Computer Division 
498 Seikosha Com 

259 The Laser Connection 


Probis i 
Ny hen . 
Programming Tools a 






Deluxe Option Board . 
PS/2 foxe. 


Bortand Promo. .... 

Add- if Bate 

Min Mr Memory Boar 
In 

Add-In Board. 


Scanners. 165 
Complete Personal Commu Family. ... 235 








PRINTER ACCESSORIES 


172 Bay Technical Associates 
280 Orgital Products 
290 Rose Electronics 


' PORTABLE/LAP COMPUTERS 























131 Sharp Electronics Corp. WARODSE iessvacssiesvartandavianss: cM 328 

DISPLAYS/MONITORS/TERMINALS 

101 navox Notioce an 21S 

2 NEC Home Electronics Inc ae 

195 nView ration View rane 

497 Princeton Graphics OTP Monttors . 

GRAPHICS SOFTWARE 

743 Digital Research GEM Ceomnaton Team . 34 

174 Form Worx inc Form We ete 28 

506 Genenc Software Inc; Genenc tad c 243 
Flow Gas 268 


201 Haventree Software 
156 STSC 
325 


cs 
; PLOTTERS/CHARTING DEVICES 
























373 Mutoh Amenca Inc Plotiers rrr cetiiversrivescssssaacened 219 
VIDEO GRAPHICS/BOARDS 
359 Paradise Systems Cr eee 155 
ACCELERATOR BOARDS 

386 Motherboard 32 


276 Hauppauge 
P Microsoft 
489 Personal Computer Support 


COMMUNICATIONS SOFTWARE 


280 Orgital Products 
170 Equinox Systems Inc 
228 Mendian Technology 
290 Rose Electronics 
222 Traveling Sottware 


LOCAL AREA NETWORKING 


238 3COM 

230 AS.P. Computer Products 
345 Alloy Computer Products 
pn AST Research 


356 

225 Core Intemational 

326 OCACrosstalk Communications 
OCA/FOX 


280 Digital Products 

$25 Excell Tech 

146 Gateway Communications 
338 DSC Granger 


174 Nethne 
W7 Network Enhancement Tools 
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187 Emerson Electne Co 
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381 Para Systems, inc 

473 PC Cooling Systems 
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449 Dac-Easy Light 
ADD-IN BOARDS 





ACCOUNTING SOFTWARE 


COMPANY 





Dac Software Inc. 54 


443 MicrospeedPDA Microspeed Inc. 52 
444  DrchidRamOuest Orchid Technology 52 
Extra 
AFTER HOURS 
667 CompuServe CompuServeinc. 438 
668 = GEnte GE Information 440 
Services 
669 The Source Source 440 
Telecomputing 
Corp. 
CAD 
436 DesignCAD3-D = American Small 56 
Business 
Computers Inc. 
COMPUTERS 
440 — Astrid 286/20 Astrid Computers 51 
433 CAB/SAR386I1 CAE/SARSystems 46 
Inc. 
445 — Citizen Mate/12 Citizen America 52 
Corp. 
447 DellSystem 100 DellComputerCorp. 33 
447 Dell System 220 DellComputerCorp. 33 
447 ~—Dell System 310 = Dell Computer Comp. 33 
431 Everex STEP 386/ Everex Computer 38 
20 Systems Division 
437 Tandy5000MC = Tandy Corp. 52 
439 Vector Excalibur Vector Computer 51 
286 Corp. 
CONNECTIVITY: NETWORK 
APPLICATION PROGRAMS 
686 —cc:Mail LAN PCC Systemsinc. 196 
Package 
685 Command Spectre Software 197 
Performance 
684 CompareRite durisoft Inc. 200 
683 TheCoordinator Action Technologies 205 
Inc. 
682 Direct Net DeltaTechnology 210 
Intemational Inc. 
681  ForComment Broderbund 212 
Software Inc. 
680 —_ Higgins Conetic Systems 214 
Inc. 
679 —_ LANBatch KeyLogic Inc. 214 
678 —LANscape Ncompass 217 
677 —_Lanscope Connect Computer 218 
676 Le Menu Bartel Software Inc. 223 
675 Magic Menu Deere Soft Inc. 226 
674 NETmanager Bnghtwork Software 228 
673 The Network Consumers Software 232 
Courier Inter- 
Network Version 
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SERVICE SERVICE 
NUMBER PRODUCT COMPANY PAGE) NUMBER PRODUCT COMPANY PAGE 
672 RightHand Man —_FutureSoft Inc. 235 Associates Inc. 
671 Shoebox3 R+RAssociates Inc. 240 | 665 —E-Monitor Westcon 252 
670 Workstation Leader Systems inc. 242 Associates Inc. 

Wizard 664 — EtherProbe 3Com Corp. 254 
CONNECTIVITY: NETWORK 663. LAN MAP Computer 255 
OPERATING SYSTEMS Communicatton Co. 

699 — EasyNet EasyNet Systems 135 662 —_LANtrail LAN Services Inc. 257 
Inc. 661 LANWatch FTP Software Inc. 262 
698 —_LANtastic Network Artisoft Inc. 135 | 660 LT Auditor Blue Lance 264 

Operating System 659 Network Assistant Pacific Software 270 
697 —_LifeNet Univation 144 
695 — Network-0S CBIS Inc. 148 DATABASE ANAGERENT : 

694  OmninetPC/NOS Corvus Systems inc. 150 | 448 _ Paradox 386 Borland Intemational 33 
693 PC Local Area IBM Corp. 154) GRAPHICS 

Network Program 
696 SFT NetWare 2.1 Novell Inc. 156 | 432 Pine Zenographics Inc. 48 
692 Tapestry Torus Systems Inc. 164 | 438 V-RAMVGA Video Seven 51 

441 Tapestry Il Torus Systems Inc. 151| HARD DISKS 
a a conEnunicatons | 442 Miniscrbe Model Miniscrbe Corp. 51 
690 3+Share 3Com Corp. 172 3085 
698 TOPS Sun Microsystems 176 | SOFTWARE 
Inc. 

: 5 430 = GrandView Symantec Corp. 4 

688 bails sa) Westem Digital 180 446 Time Line, Symantec Corp. 5A 
perating System Corp. f 

687 VINES Banyan Systems inc. 182 Version 3.0 
CONNECTIVITY: NETWORK SPREADSHEET ANALYSIS 
UTILITIES 435 — JetFont123Font Computer 54 
666  ARC-Monitor Plus Westcon 248 Cartridge Peripherals Inc. 
PRODUCTIVITY 
DEPARTMENT PROGRAM NAME/DESCRIPTION PAGE 
PC Lab Notes Create graphics like animation and tiling in Turbo Basic and QuickBASIC. 279 
Utilities COMPARE finds differences between two versions of text or binary files. 297 
Environments Faults in IBM version of the DS/2 packages that Microsoft also produces. 321 
Power Programming = MASM routines that convert ASCII time or date strings to binary. 335 
Spreadsheet Clinic Trapping Ctr1-Break to give user options tor canceling a 1-2-3 macro. 349 
Spreadsheet Clinic Macro that converts numeric test scores into lefter grades in 1-2-3. 350 
Spreadsheet Clinic Storing a lookup table and macro that accesses it in a Symphony library. 350 
Spreadsheet Clinic Adjusting 1-2-3's calculation of mortgage payments tor Canadian banks. 351 
User-to-User PRNBYLIN takes over Ctrl-PrtSc and lets you print a portion ot the screen. 353 
Power User Microspaced proportional fonts in WordPerfect on HP-LaserJet Series Il. 361 
Power User Creating multiple versions of exams by using Microsoft Word footnotes. 361 
Power User Accessing specific fields in a group of dBASE records more easily. 361 
Power User Quickly drawing horizontal lines of any length or number in WordPerfect. 363 
Power User Using ProKey to speed up Microsoft Word emulation of WordStar commands. 363 
Power User Microsoft Word macro for printing every page in the current document. 365 
Languages Double-precision math or long integers lessen BASIC's cumulative errors. 367 
Languages Tricking Turbo Pascal into letting functions return structured types. 367 
Languages Turbo Pascal EGA__GRPH demonstrates fast point plotting of EGA graphs. 369 
PC Tutor Using WordPerfect to create pure-ASCIl files that DEBUG will accept. 377 
PC Tutor Amount of time it is sate to leave a PC and its hard disk running. 377 
PC Tutor An Intel 8087 can work with a NEC V20 and not just with an Intel 8088. 377 
PC Tutor Putting NUMLKOFF.CDM in the AUTDEXEC.BAT tums off NumLock at bootup. 378 
PC Tutor Preventing snow on a CGA when programs write directly to video memory. 379 
Connectivity Clinic Awesome 1/0, 10-NET, BatRAM improve peer-to-peer PC LAN on Sytek cards. 381 
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COMING UP 


386 HUSTLERS ARRIVE The first | 
wave of 20-MHz 386 machines has hit the 
market. Not surprisingly, the increased 
competition is working the same magic in 
the 386 world as it did when 286 competi- 
tors began challenging the IBM PC AT. 
Prices are coming down while innovation 
is increasing the power and flexibility 
these machines put at your fingertips. In 
this, our first roundup of 20-MHz comput- 
ers, we put these challengers to the test. 
Contributing editor Winn L. Rosch heads 
the team that examines machines from 
ALR, Core, HEI, HP, IDR, Logix, Micro 
1, Mitac, Proteus, and VIPC. 


DESKTOP PUBLISHING TIPS § The 
desktop publishing package you are using 
gives you all the tools you need to create 
winning reports and presentations. It’s up 
to you to use those tools to show off your 
work in the most attractive way you cen. 
The fonts you select, the rules you choose 
as borders, and the logos you place on the 
page affect the look of the document you 
produce. In this report, our desktop pub- 
lishing experts, Diane Bums and S. Venit, 
tell you how to spruce up your newsletters, 
reports, and transparencies to show off 
your hard work in the best light. 


GETTING THE FAX Fax is the fastest 
way to transmit images across town or 
across the world. Fax machines are be- 
coming as common as watercoolers, and 
now PC fax is challenging those stand- 
alone machines. PC fax’s combination of 
board and software can zing documents 
from your hard disk to any of the | million 
fax machines in the United States in a mat- 
ter of minutes. PC Labs developed a whole 
new suite of benchmark tests for this re- 
view of ten PC fax systems. Our team tells 
you what we leamed about these systems: 
GammaFax, JT-Fax, MicroFax, Com- 
plete Fax Board, XaFax, EZ-Fax, Smart- 
fax, Fax Partner, Beyond Fax SPC-1, and 
Fax Mail 96. 


PRODUCTIVITY Looking fora way to 
toggle off the hotkeys of your TSR pro- 
grams? Then check out ALLKEYS in nex 

issue’s Utilities column. Pu 





Haven’t You 


Heard the News? 


You don’t have to buy the whole newsstand to get 
copies of your latest article or review. Order 
customized reprints from Ziff-Davis Publishing Co. 
and let potential clients read all about it.” 


To find out how you can have your article 
or review reprinted, contact Jennifer Locke— 
Reprints Manager; Ziff-Davis Publishing Company, 
One Park Ave., New York, NY 10016, 212-503-5447. 


*Minimum quantity 500 reprints. 





PC See JUNE14,1988 
35 





CB Simulators 


(continued) 


6 and 15 are for people who 
want to discuss things related to 
France or Spain. Young adults 
on 7 are usually between the 
ages of 17 and 25, while the teen 
channel is reserved for the 
skateboard and surfboard set, 
with lots of overlap. The Fla- 
mingo Lounge on channel 16 is 
a yuppie bar; The Porch on 34 is 


AFTER Hours 


less frenetic—more like the cor- 
ner café. Senior citizens can 
gather on channel 22. The 
Knights of Olde is a place for 
games like Dungeons and Drag- 
ons. Channel 13, the Gender 
Alternatives channel, is for 
transvestites and transsexuals. 
Channel 33 is for gay men. 
Having a real discussion on 
the open channels is like talking 
in a crowded bar. When you see 
someone interesting, you can 


use the /Talk command to re- 
quest a private conversation. 
Occasionally someone will sign 
on with a handle indicating that 
he is the system operator or an 
official of CompuServe and will 
start giving orders. 

Neither CompuServe nor the 
two other services monitor your 
conversations. They issue 
warnings only after receiving 
complaints about the language 
or behavior of a participant, as a 


last resort they will disable your 
account and bar you from using 
the service. 

CompuServe cannot moni- 
tor private talks or encrypted 
conversations. In those rare 
cases when it’s necessary to 
wam a user abusing an open 
channel, LooLoo, the real sys- 
tem operator, will come on the 
line. You'll know that it’s Loo- 
Loo because her message will 
not be preceded by a handle; 


Just Another Night on The Source. . . 


Conversations on The Source range from the whimsical through | 


the political to the downright bizarre. Here’s a sampling from a 
recent evening's worth of The Source chat. 


[6]*AL*: Would anyone here believe that my life is simi- 
lar to Opus’? 

[6)MACBETH: Everyone’s life is similar to Opus’s. 
[6)SUE: who is opus? 

[6]*AL*: Except I’m not a waterfowl. 

[6]MACBETH: Opus, fortunately, is a model of how to 
accept the bitter and remain sweet. 

[6]*AL*: Opus is a waterfowl. 

{6)*AL*: Or accept the sweet and remain bitter 

[6]*AL*: <grin> 

[6)SUE: i know a mcdel like that 


A little about the mechanics. On The Source, each line be- 
gins with a number and the name of the person who “‘said”’ it. 
The names are not necessarily the real names of the participants, 
normally, each party uses an alias or handle adopted to encour- 
age conversation. The number 6 indicates that we were all con- 
nected to group discussion 6. On this weeknight, The Source had 
several other groups | could have joined, including a political 
roundtable attended by four participants. Typing the command 
-STATUS (all Source commands begin with a minus sign) 
shows the names of the chats and the number of participants in 
each. Typing anything that doesn’t begin with a minus causes 
the text to appear on the screens of all the other participants. 

Here’s what -STATUS showed: 


Title 

(Joined/Viewing/Notify) 

1 CHITCHAT (3/0/0) 

2 FEBRUARY CHATS (0/0/0) 

3 NEWCOMER’S CHAT (0/1/0) 

4 PARTI WELCOME CHAT (3/0/0) 

5 POLITICAL ROUNDTABLE (4/0/0) 
6 LET’S CHAT (7/0/0) 


Sue, Al, Macbeth, and I weren’t alone: seven people were 
joined to the chat, the other three participants choosing to remain 
silent—or perhaps they were fixing a snack. 

It's not necessary to wait for a lull in conversation to join in. 
At the same time Sue wondered about Opus’s identity, 1 gath- 





ered my wits and posed the same question. When I pressed the 
Return key, the message ‘*[6]ACE: who’s the opus dude?’’ ap- 
peared on the screens of the other chatters, but was not echoed on 
my own. Ace was the handle I had selected when I logged on, 
and it was to prove an unremarkable choice. Later I got some les- 
sons in picking a name for myself. (See the sidebar ‘*What’s 
Your Handle?’’) 

Occasionally the socializing takes a bizarre turn. Consider 
this dialog among Ronald Reagan, Nixon, and Gorbachev. I 
wonder if the Washington/Moscow hot line is this interesting. 


[6]NIXON: budget? screw the homeless! 
[6JRONALD.REAGAN: We must vote me out of of- 
fice!!!) 

[6J]GORBACHEV: We are asking you not to nuke the 
people’s recovery centers, because in doing so, you are 
screwing up entire soviet packaging industry. 

[6]SUE: do you guys realize how much you're paying to 
do that? {smile} 

[6JRONALD.REAGAN: Da, da gorbackeves having der 
caviars. 

[6]NIXON: Forget Cuba . . . let’s invade england 
[6JRONALD.REAGAN: Nixon, you nose! 
[6JRONALD.REAGAN: WATERGATE .... 
[6]NIXON: geeze 

[6]SUE: ha! 

[6JRONALD.REAGAN: WATERGATE .. .. 
[6J)AMSEL: Arg! 

[6JRONALD.REAGAN: (that'll make nixon run) 
[6]AMSEL: I’m tired of line noise!!!! 

[6]SUE: hang up and call back if it gets bad amsel. 
[6]BLACKFORD: Get back to basics or Sue and | are go- 
ing to leave and HOT-CHAT! 


When someone gets obnoxious you can enter the -REJECT com- 
mand, and none of that person's transmissions will appear on 
your screen. Alternately, you can reject the entire group and talk 
privately with anyone who agrees to join you. This is what 
Blackford has suggested, although Sue seems in no hurry to 
leave. 

Meanwhile, Amsel complains of telephone line noise gar- 
bling the messages on his screen. That's the computer equivalent 
of someone playing the TV too loud when you're trying to talk 
on the phone. —Donald B. Trivette 
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only LooLoo can talk without a 
handie before her message. Her 
badge is her bell—only she can 
send a message that will ring the 
bell on your PC. So if you hear a 
beep and see a warning without 
a handle, pay attention—it’s for 
Teal. 

You may wonder whether 
anyone can find out your real 
name and address. LooLoo says 
no. That information is not 
available on-line, and Compu- 
Serve, like the other services, 
never gives it out. But remem- 
ber, she warns, CB is a close- 
knit group. If you give your 
name and address to just one in- 
discreet person, it might get out 
to others. 

CB is a great way to make 
new friends and meet interest- 
ing people that you otherwise 
might not engage in conversa- 
tion. For the deaf and the home- 


bound, it’s a chance to mix and | 


make friends on an equal basis; 
for the foreigner who wants to 
learn colloquial English, there’s 
no better way. 

Bcnu on the CB. My handle? 
Never mind. I like to be anony- 
mous too. 

CompuServe (for pricing, see the 
table **On-line CB Simulators’’). 
Requires: Computer, modem, 
communications sofiware, and 
membership. CompuServe Inc., 
500 Arlington Centre Blvd., P.O. 
Box 20212, Columbus, OH 43220; 
(800) 848-8199. 


CIRCLE 667 ON READER SERVICE CARD | Serve subscriber, 
———— * 
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Play Among the Stars 
With Astroforum on 
CompuServe 


BYC. E. L. STARK 


CompuServe members can tum 
their PC screens into deep-space 
windows with a few keystrokes 
by typing GO ASTROFORUM 
at the CompuServe ! prompt. 
Digitized pictures from the gi- 
ant 200-inch Mount Palomar 
telescope and America’s Voy- 
ager II spacecraft can be down- 
loaded and displayed on either 
CGA, EGA, VGA, AT&T, or 
PCjr screens. 

The picture of the spiral gal- 
axy MIOI (shown above right) 
is but one of the many shots that 
have been uploaded by Astrono- 
my Forum members. Located in 
Ursa Major, about 300 million 
light years away, MIO1 isa 
head-on spiral galaxy of type Sc 
and magnitude +8. Other excit- 
ing photographs on the Forum 
range from a close-up of Jupi- 
ter’s red spot and its Galilean 
moons to the mysterious Horse- 
head nebula and a radiograph of 
a supernova remnant in Cassio- 
peia, taken with a radio tele- 
scope and analyzed by a CRAY 
supercomputer. 

If you are already a Compu- 
joining Astro- 


Tracking Trends in On-line CB Use 


Computer CB users span all geographic and demographic strata, 
but some trends in CB use are emerging. Abraham Mund, who 
heads up the Information Services Project at the Center for Tele- 
communications and Information Studies at Columbia Universi- 
ty, has studied the CB phenomenon for several years. His pre- 
liminary figures show that on-line CB is most popular in 


California and New York, and least popular in Montana and Wy- 
oming; that like many trends, this one began on the two coasts 
and is moving toward the South and Midwest. 

Mund’s figures also show that CB correlates with the days 
and times of other leisure activities like watching TV and going 
to movies and bars. Wednesdays are the least active day forCB, 
and one o’clock Sunday moming, when East and West Coast us- 
ers overlap, is the most popular.—Donald B. Trivette 








Spiral galaxy M101, part of Ursa Major, as depicted on Astroforum. The image is 
a digitized version of a photograph taken by the Mount Palomar telescope. 





One of the images that can be downloaded from Astroforum. Users can access as- 
tronomical information and participate in discussions with other members. 


forum costs nothing beyond 
your normal CompuServe 
charges. The pictures in the as- 
trophotography download area 
are encoded in the GIF (Graph- 
ics Information File) data for- 


| mat. Once you have download- 


ed the pictures you want, you'll 
need a program to convert this 
format into something your vid- 
eo display can handle. The 
SHOWGIF.EXE program, 
which can be downloaded from 
the PICS forum, translates the 
GIF format for CGA, EGA, 
AT&T, and PCjr displays and 
will automatically take advan- 
tage of your screen’s capabili- 
ties. If you're using a VGA, I 
suggest trying VGAGIF.ARC 


or FASTGF.ARC, both of | 


which are also available in the 
PICS forum, download area 1. 
Quite apart from its pictures, 


PC Me Se NE JUNE14,1988 























































Astroforum is a valuable source 
of information for anyone inter- 
ested in astronomy. Forum sub- 
divisions include Astro-happen- 
ings, Telescopes/Hardware, 
Satellite Observing, Deep Sky 
Astronomy, Astrophotography, 
Cosmology, and more. The 
questions |’ ve raised through 
the forum have been answered 
promptly and intelligently by 
knowledgeable users. Possibly 
the most intriguing aspect of the 
forum is its series of weekly on- 
line conferences with well- 
known astronomers and profes- 
sors, where you can listen in on 
the question-and-answer ses- 
sion between other users and the 
Speaker. 


For CompuServe subscription 
information, see the on-line CB 
review in this section. 
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(continued) 


block, having been founded just 
a few years ago. GEnie has no 
assigned groups or channels, so 
the first order of business is to 
find the current ‘‘in’’ spot. This 
is like cruising the neighbor- 


AFTER Hours 


hood to see where the party is. 
GEnie commands begin with a 
slash, and the /User command 
shows the activity on all 40 
channels. 

Unlike The Source, which 
doesn’t tell you who is located 
where, GEnie shows the loca- 
tion of the participants. Know- 


[y7() On-line CB Simulators 


CompuServe 
CB Simulator 


e 
e 
io) 
e 
No. of CB channels 72 


No. of CB assigned channels 11 


MAN 
‘TUNE 
(MON 
sau 
scr 
(TALK 
EXIT 
EasyPlex 


Private talk 

Exit 

Private mall 
Total no. of subscribers 400,000 
Pricing* 

Sign-up fee 

Prime time (300 bps) 

Prima time (1,200 bps) 

Aher hours (300 bps) 

Atter hours (1,200 bps) 

Special CB Club rate: 


Subjective rating 
Social communication 
Serious discussion 


@-Yes O-No 


GEnie 
LiveWire CB 


° 
1e; 
QO 
& 


0 


NA—Not applicable the service does not offer this feature. 
* Ths does not include any addtional charges Yo reach 


a communications network. 


What's Your Handle? 


Selecting a good CB ‘‘handle,”’ or alias, is important. It’s got 
to be sexy and clever enough to make people want to talk to you, 
but not so provocative that it tums them off or frightens them. 
Neither Ace nor V-8 (my first two tries) attracted much atten- 
tion, but after considerable experimentation | found one that 
worked for me. 

Some of the better handles on CompuServe put mine to 
shame; they include Gentle Moose, Ranch Hand, Lady Willing, 
ladybug, sparky-f, StratoCaster, Demon Watcher!!, HOUS- 
TON KNIGHT, *<<<pushin’ it<<*, Good Buddy, *MA- 
JOR SEVENTH*, Baby Maker, Bill’s Monica, Alaska Dan, 
LADIES SLAVE BOY, *Werewolf*, Film Guy, Dawg in 
Tears, *Kitten*, Young Blood, USMC D.I., Snowftake!, 
*Lady H.A.M.S.*, But Not Tonight, SwEtsoX, JET JOCK, 
and *zizzer(19)*. Those handles surrounded by asterisks are re- 
served for and belong to members of the CB Club, something 
only CompuServe offers. 

A few talented CBers have incorporated graphics in their 
handles, Flex signs on as !FLEX! and President A viator includes 
**..9=Q=0--'" in the handle, but the most elaborate belongs to a 
guy who styles himself Spider. When he comes on he prints 


N (0-0) A 
TE >nv\ 





and there’s no doubt who has arrived. —Donald B. Trivette 


ing the location of your fellow 
CBers can be handy if you want 
to know the weather in, say, 
Valdosta, Georgia, but GEnie 
conversations seldom tum to the 
weather. Instead they are a 
hodgepodge of fragmented dis- 
Cussions, punctuated with Hel- 
los and Byes and Be-Right- 
Backs, among a group of 
friends who seem to know one 
another intimately. 

All three services allow you 
to monitor several channels at 
the same time so you won't miss 
out on the action, but it's like 
talking on three phones at once. 

GEnie promotes the social- 
izing with an on-line newsletter 
called Muffy's Gossip Column. 
Anyone can leave an electronic 
hot tip for Muffy, and she'll run 
it in her column. Some CBers 
become regulars; they log on 
every night and develop genu- 
ine friendships. Muffy’s col- 
umn—yes, there really is a 
Muffy, I talked with her—is a 
way for them to exchange expe- 
riences and stay in touch. 

GEnle (for pricing, see the 
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accompanying table **On-line CB 
Simutators"’). 

Requires: Computer, modem, 
communications software, and 
membership. GE Information 
Services, 40t N. Washington Si., 
Rockville, MD 20850; (800) 638- 
9636. 


CIRCLE 668 ON READER SERVICE CARD 


CompuServe 
CompuServe is CB heaven; 
there are two bands with 40 
channels each, although most 
users seem to like crowding 
onto band A. One reason Com- 
puServe is so popular is its pre- 
defined channels. When you 
first log on, you are presented 
with a list showing suggested 
interest groups and asked which 
channel you want to tune in. 
Each channel has its own 
clique of regulars and its own 
tone. Some of the possibilities: 
The adult channel is a general 
gathering place; ‘‘adult’’ has 
nothing to do with the contents 
of the conversations. Channels 
(continues) 
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AFTER HOURS 


On-line Chat Services Rekindle CB 
Spirit, Bring PC Users Together 


BY DONALD B. TRIVETTE 


Tired of staring at the TV? May- 
be it’s time to hook up the mo- 
dem and log on to one of the CB 
simulators on CompuServe, 
GEnie, and The Source. 

The CB simulators take their 
name from the citizens-band ra- 
dios that were popular a decade 
ago, but they operate more like 
the party-line telephone of our 
grandmothers’ day. Instead of 
talking, however, you type. 
And instead of chatting with 
two or three neighbors, you 
connect with dozens of people 
around the world. 

Here's how it works. Using 


your computer and communica- | 
tions software like Crosstalk or | 


Smaricom, you dial one of the 
major information services that 
provide a CB mode. Compu- 
Serve, GEnie, and The Source 
are the three most popular. 
Once you've given your ac- 
count code, password, and oth- 
er preliminaries, you can enter 
the simulator. 


AFTER HOURS 
INDEX 


On-line CB Simulators 
Calling all couch potatoes: 
reach out through Compu- 
Serve, GEnie, and The 
Source. 

Astroforum 
CompuServe's on-line ser- 
vice for astronomy buffs has 
a wealth of information plus 
colorful images of the uni- 
verse. 


The Source 

The Source has the most sober 
and restrained of the CB ser- 
vices. In fact, it doesn’t use the 
name CB at all, but instead has a 
more dignified vocabulary: 
*“*chat’’ for “talk.” “‘alias’” for 
“handle,’’ ‘‘join’’ for *‘chan- 
nel,’’ ‘'reject’’ for "*squelch,”’ 
and *‘view’’ for **monitor.”’ 
Rather than tuning a CB chan- 
nel, you join a discussion 
group. 

Discussion groups are the 
strength of The Source. Al- 
though there are a few assigned 
groups, you are encouraged to 
establish your own. Commands 
like Banner, Create, and Coor- 
dinator are used to set up and 
run a chat; the chat may be pub- 
lic and open to anyone, or pri- 
vate and restricted to the partici- 
pants you select. Private chats 
are often used by business or in- 
dustry groups as an inexpensive 
way to conduct a teleconfer- 
ence; public chats are used to 
win friends, influence people, 
and socialize. 

The Source (for pricing, see the 
accompanying table '’On-line CB 
Simulators’’), Requires: 
Computer, modem, 
communications software, and 
membership. Source 
Telecomputing Corp., t616 
Anderson Rd., McLean, VA 
22102; (800) 336-3366. 
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GEnie 

GEnie is the General Electric 

Network for Information Ex- | 

change. It’s the new kid on the 
(continues) 


[)7* How to Talk CB 


CBers have a lingo all their own. Some examples: 


cu |8tr 
did you hear... 
go pri 
gr8 
lurk 
mort 
olc 
tehi 
ru 

ur 
/wrist 


before 

you 

be seeing you 

be right back 

see you later 

the dots mean there's more to come 
go into private (alk 

great 

watch but not participate 
male or female? 

oh, Il see 

hi, again 

are you 

you are 

| am depressed 

hugs 

smiley face (sideways} 
winking smiley face (sideways) 
wink 

sad face (sideways) 
surprise (sideways) 





Since written “conversation” doesn’t show whether you are 
serious or kidding, something 1s needed to give an indication 
of your mood; thus, <horrified look>, (grin}, and {smile} 
punctuate the chatter. Cu I8tr.—Donald B. Trivette 
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sUneteritistoneclneniiocns 
having power... 
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The new ergonomic design j 

of the Microsoft» Mouse B 

gives you a more R 

comfortable way to seize Smooth, subtle buttons 

control of your work.Or can help you master y 

your company. Depending today’s newest programs 
on your ambitions. like Aldus Pagemakers, 
Microsoft Excel and 
Windows. They also make 
pleasing, productive 
; 7 sounds when pushed. 
makeover, you 
control the mouse 
your fingertips instead : 
of the palm of your hand. 
Besides a more responsive, Over 500,000 people 
natural feel, this are already living life 
frees your palm to do hand in hand 
something else. with a Microsoft Mouse. 
Stylish plastic case 
is available in colors 
for every decor: 
white, white or white. 


Microsoft Mouse is sold in three different packages. Get the mouse with EasyCAD™ or Windows 2.0 and 
PC Paintbrushe for Windows or Mouse menus and Microsoft Paintbrush. Available in serial-PS/2«,bus,and InPort™ versions. 


The Microsoft. Mouse 
For the name of your nearest Microsoft dealer call (800) 541-1261, Dept. E93. 


Microsoft tsa registered trademark and InPortisa trademark of Microsoft Corporation PC Pantbrushisa registered trademark of ZSoft Corperation Pagemuaker isa registered trademark 
of Aldus Corporation EasyCADts a trademark of Evolution Computing PS/21sa registered trademark of International Business Machines Corporation 


